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SETTING NEW RECORDS YEAR AFTER YEAR! 


AN YOU IMAGINE more than a thousand 


test-checked motors an hour spewing from 
assembly lines? 


Well, the Redmond Company does it, right on 


through the calendar, setting new records year 
after year! 


Redmond Micromotors are little fellows, in the 
twentieth horsepower class. Every day millions 
of them quietly perform countless tasks in 
homes, stores, garages, restaurants and fac- 


tories, in automobiles, ships, planes and trains. 


Producing these dependable Micromotors is no 
job for a novice. The Redmond plants have 
hundreds of specialists who for years have lived 
with their work day and night, magically con- 
juring up still better Micromotors, faster 
methods, and unique production equipment 
unheard of by the motor industry. 


Yes, sir, we get a real thrill out of setting new 
records. And we aim to do it again this year. 


Kedmond COMPANY, Inc., OWOSSO, MICHIGAN, U. S. A. 
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Hockey ice, harder and colder than public skating ice, takes punish- 
ment as Boston Bruins play Toronto Maple Leafs. Press Association 
photo dramatizes rink construction article beginning page 57. 
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HERE’S WHY 
STURTEVANT HEAVY DUTY HEATERS 


last longer... perform better 





INNER PIPE 





You can depend on it—Sturtevant will never try to cut 
costs by skimping on quality, as these rugged, Heavy 
Duty Heaters prove. Combining the high performance 
of lighter copper units with the sturdy construction of 
steel pipe coils, these heaters have far exceeded all guar- 
antees #n hundreds of installations. 


Basic construction consists of cast iron headers, and 
one-inch steel pipe with tapered spiral steel fins. Dis- 
tributing pipes are three-eighths-inch steel, casing of 
heavy sheet metal. 


Sturtevant Heavy Duty Heaters are available for > 


Wi 


OUTER PIPE 


heating, ventilating, air conditioning, vapor absorption 
and drying applications. For complete details, send for 
Catalog No. 462. 


STEEL PIPES LAST LONGER. From the time the 


steam enters the heater until it returns via the 
condensate line, there are no “weak links” in the 
entire heater system, from boiler back to boiler. 


HEATING 


VENTILATING 


INSTALLATION IS EASIER because of Sturtevant's 
single-header feature. This allows installation at 
almost any angle, vertical or horizontal. Headers 
are available for single or dual rows of coils, 
depending on heating capacity needed. 


SIZE RANGE IS WIDER. Sturtevant Heavy Duty 
Heaters are available in the same wide range of 
sizes that are standard for copper units. They 
require no more space—compare favorably in 
cost and are particularly adapted to use with 
steam in the higher temperature ranges. Full 
year’s guarantee, 


AIR CONDITIONING 





DRYING 


DUST AND 


FUME 


CONTROL 


APRIL, 1946, HEATING AND VENTILATING 








Washington News 


LORING F. OVERMAN 





Chain Reactions. 

Production. 

Price Bending. 

Construction Permits. 
Veterans’ Preference Project. 


F never-failing interest to those who watch Wash- 

ington are the atom-like chain reactions set up 

whenever something happens under the Capitol dome 
or at 1600 Pennsylvania Avenue. 

A big-wig makes a speech—unions the country over 
accept it as the official go-ahead to seek more pay. 

Steel prices advance—a thousand manufacturing 
firms using steel clamor for an offsetting increase. 

The Department of Commerce announces that indus- 
trial and commercial construction promise to show an 
increase during the first quarter of 1946—CPA coun- 
ters with an order to make it difficult to secure build- 
ing materials for anything but residential construc- 
tion. 

OPA puts a price on 2x4 lumber to hold down the 
cost of home construction—mills quit making 2 x 4’s 
and turn to 2x 414’s, which can be billed as 2x 6’s. 

A labor leader threatens a coal strike—Washington 
begins to realize that this would mean another increase 
in steel prices, in steel wages, in adjustments to users 
....and so on, ’round and ’round again. 


The Only Answer — Production 


Washington and its critics, its supporters and its 
watchers-with-interest appear to agree in the main on 
one thing—that production alone will solve the prob- 
lem of the stalled reconversion machine. Recalling that 
this same machine, under wartime stimuli and in spite 
of price and wage controls, ground out enough things 
to lick the Axis and amaze the world, Washington 
finds it difficult to understand why the same condi- 
tions fail in peacetime. 

One trouble seems to be that every producer wants 
to increase his prices without raising his costs. Very 
difficult, Washington agrees, but it is getting plenty 
of advice on the subject. 


Capital Goods Group Speaks 

Typical of the pleas that failure to permit certain 
price increases is blocking overall production, and that 
such increases would actually make prices lower in- 
stead of higher for consumers was one presented to 
the House Committee on Banking and Currency on 
March 12 by a panel of big-name representatives of the 
Machinery and Allied Products Institute. Products of 
institute members range from drills and cutting tools 
through such larger items as machine tools and diesel 
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engines, giant hydraulic presses, rolling mills, cranes 
and locomotives. Many of these tools, if not actually 
used by units of the heating, ventilating and air con- 
ditioning industries, are employed by those who sup- 
ply these industries with necessary components. 

In a 10-page brief, the institute argued that Amer- 
ica cannot duplicate its wartime output until it is re- 
tooled for peace just as it was for war; that the use 
of high-capacity machines offers the only means of 
offsetting higher labor and raw material costs; that it 
cannot manufacture such machines at present prices; 
that it cannot afford the development work necessary 
to explore new fields, and that raising the price of 
such capital goods could not affect consumers other 
than in lower prices on finished products. 


Price Line Bending 


Doubtless as a result of this and similar presenta- 
tions to Congress, Washington understands and agrees 
that OPA is now working under a smoke screen of 
hold-the-line publicity, while simultaneously effecting 
a strategic retreat to a more defensible price position. 
Word has gone out that OPA is conducting industry- 
wide studies in 45 fields with quick price-revision 
(doubtless upward) as the objective. Included in the 
group are the following of interest to this column: 
Machine tools, fractional horsepower motors, steel con- 
duit, forgings, stampings, wire and cable, integral 
horsepower motors, steel mill rollers, mechanical 
power transmission, pulverized coal burners and in- 
dustrial stokers (1200 pounds and over), industrial 
power boilers, boilers of 100 pounds per square inch 
of pressure (except oil country type and locomotive 
type), superheaters, economizers, shell and tube heat 
exchangers, air preheaters. 

Firms in these fields, if contemplating applying in- 
dividually for price adjustments, are being advised 
unofficially to save their time. It is considered highly 
possible that they may soon be excluded entirely from 
price control very shortly. OPA is reported to be find- 
ing the control of machinery prices a particularly 
burdensome one which, after all, does not appreciably 
affect cost-of-living figures. 

Less officially, it is understood that Congress has 
sort of passed the word along to OPA that it had bet- 
ter do a bit of adjusting, and quickly, if it expects 
extension of its activities after June 30, present dead- 
line for the agency. At the same time, the House has 
indicated, by extending the Second War Powers Act 
for one year, that it agrees with the principle of ra- 
tioning, priorities and price control and will go along 
if certain improvements are made. House action to 
extend the act must now be approved by the Senate. 


Building Ban 

At press time, CPA had just issued a revised limita- 
tion order to channel scarce building materials into 
veterans’ housing. Expected was an order placing 
construction under a permit system assigning prior- 
ities ratings for materials needed in authorized proj- 
ects. Among expected provisions: 

Low-cost housing to have major priority. 

Completion of construction under way to be permit- 
ted—possibly without benefit of priorities. 
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NG TURBINE DRIVEN BLOWERS 
: Type K 
ee - For Brickwall Mounting 


Generally used for Stoker or Bagasse Firing where 
casing 8s cemented into Boiler Wall 


Wing pioneered in forced-draft turbine blowers 

over a third of a century ago. Today Wing Turbine 
Blowers are in use in thousands of installations 

in many varied industries. They are simple and : 
rugged in construction, quiet and dependable in 
operation. Oil-free exhaust can be used for heating, 
process or feed water. 





Generally used for Oil Firing on Ma 
tionary Boilers, for Marine Ve. 
Ideal where use can be made of ex! 
where electricity is not available. Fi 
regulation by throttling steam to 
‘+. wally by hand valve or automiatica: : f. i 

bustion control. Prompt ship. . oe oa? i | 
for motors). ’ | fst } 








fo! PUraft blowers of simple, rugged construc-- 
tion, compact design and highest efficiency. Type _ = 
EMD has capacities up to 50,000 CFM with statics = 
to 5”. Type COM can handle statics up to 30" on 
special desig oe oe - : 
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Priorities probable for apartment projects offering 
units at $80 or less, and for hotels where needed. 

Industrial construction to be cut back during the 
second quarter of 1946 to 90 percent of the first quar- 
ter; third quarter to be cut to 70 percent; fourth 
quarter to 35 percent. 

Commercial construction to be cut to 90 percent, 
70 and 30 respectively, compared with first quarter, 
1946. 

It was expected that office buildings would be given 
priorities if they could qualify as job-producers, and 
that factory construction would be favored, partic- 
ularly if it would result in production of scarce items, 
especially building materials. 

Proponents of the plan are hopeful it will be more 
effective than has Priorities Regulation 33 in chan- 
neling building materials into low-cost housing. Under 
this regulation, building material distributors have 
been required to hold a certain percentage of their 
inventories for 30 days, subject to requisitioning by 
holders of HH special ratings. Strangely enough 
(could it be by pre-arrangement?) builders suddenly 
find they don’t need much material for low-cost hous- 
ing, with the result that at the end of 30 days the 
dealer finds himself with plenty of material unclaimed 
by the HH’ers and therefore eligible for use in the 
taboo field above $10,000. 


Oak Rafters ? 


Probably typical of what goes on in the housing 
field (and an example of what the veteran is up 
against), is a recent experience of this observer. Ac- 
companying a GI to a “veterans’ preference” project 
near Washington, a group of some 250 homes under 
construction and completed was inspected. Two-bed- 
room brick bungalows (with holes bored for two more 
in an unfinished attic) were offered at $10,900—$495 
down and $65 a month. Noted first was the sketchy 
fit of doors and windows (without weather-stripping, 
of course)—then, believe it or not, rafters of oak, 
attic subfloors of gum and poplar! Builders were ob- 
viously using, in this loosely-fitted candidate for heat- 
loss prizes, any grade of lumber offered, regardless of 
price or grade—knowing the sales price would reflect 
current demand. 

Stranger yet, there wasn’t an unsold house on the 
plot print. Newcomers were signing up on the basis 
of tall delivery, “Probably at prices $1,000 higher— 
to reflect expected increases in building costs.” 


Congress Still Mulls 


Even as the estimators estimate and the veterans 
clamor for shelter, Congress still mulls over the legis- 
lation regarded by the Administration as essential to 
the success of the program. The House, on March 7, 
passed and sent to the Senate a version of the Patman 
Bill—shorn by amendment of the Administration’s 
plea for price ceilings on existing housing and for 
$600,000,000 in subsidies to stimulate production of 


building materials. As passed to the Senate, the bill 
provides: 


1. For creation of a Housing Expeditor to coordinate 
housing policies. 
2. Transfer to the Expeditor of powers now vested in 
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the Office of War Mobilization and Reconversion, 
and continuance of these powers in effect after 
termination of the War Mobilization and Recon- 
version Act. 

3. Establishment of ceiling prices on new housing, 
with the first sale price the maximum for later 
sales. 


4. Authority for the Expeditor to forbid export of 
lumber. . 

5. Allocation and priorities for materials and special 
consideration for needs of farm buildings, moder- 
ately priced homes, and homes for veterans. 


6. Liberalization of provisions of the National Hous- 
ing Act relating to mortgage insurance. 


Senate action on the bill is expected to follow settle- 
ment of the British loan question and the Vardaman 
nomination to the position on the Board of Governors 
of the Federal Reserve System. The Senate’s own 
general housing bill, which includes a five-year slum- 
clearance program is also slated for consideration 
ahead of the Patman bill, but might be handled as an 
amendment to the Patman measure. An effort to re- 
turn the subsidy item and the ceiling schedule for 
existing homes will also be made, further slowing 
passage, it is indicated. 


Plant Equipment Outlook 


Without making allowance for any curtailment of 
activity due to the housing program, American busi- 
ness, exclusive of agriculture, contemplates spending 
about $2.1 billion for new plants and equipment dur- 
ing the first quarter of 1946, the Department of Com- 
merce and the Securities Exchange Commission have 
announced. 

The estimate compared favorably with $1.9 billion 
for the last quarter of 1945, and $1.5 billion during 
the third quarter. If the anticipated expenditures 
actually occur, they would be at approximately the 
same annual rate as in the peak year of 1941, although 
total production would be actually less when adjust- 
ment is made in the price level. 

Distribution of the total is as follows: Manufactur- 
ing and mining, $1.31 billion; railroads, $.14 billion; 
electric and gas utilities, $.19 billion, and commercial 
and miscellaneous, $.45 billions. 


Hospitals 


Veterans’ Hospitals will total 183 “permanents,” 
having a capacity of 151,500 beds when the world’s 
greatest hospital construction program, just launched 
by the Veterans’ Administration, is completed at an 
estimated cost of $448,000,000. 

There are now 98 Veterans’ Administration hos- 
pitals in operation, with a total bed capacity of 83,339. 
In addition, the Veterans’ Administration is taking 
over five Army hospitals with a bed capacity of 3,750. 
When the $448,000,000 program is completed, the Vet- 
erans’ Administration will have 105 general medical 
and surgical hospitals, 49 neuropsychiatric and 29 
tuberculosis hospitals. Three of these are under con- 
struction; funds are available for 47 others, and ap- 
propriations for 30 others are pending in Congress. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 


uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Design of Ice Skating Rinks 


CHARLES H. HERTER 


Brine coils being placed for the stage of the Center Theatre, Rockefeller Center, New York City. 


> ROM the time of the first ice skating rink in the 

United States in 1879, there has been a slow but 
steady growth in their number. It is expected because 
of the halt called in rink construction during the war 
years, and the increased popularity of ice rinks, that 
the coming years will show considerable activity in 
this field. 

In years past, some ice rinks failed after a few years 
operation because of their then short season, as from 
October 15 to March 15, five months only. Modern 
rinks are air conditioned and have convertible floors 
so that the ice arena is adaptable for boxing, basket- 
ball, exhibitions, conventions, music festivals and 
dances. If the valuable experiences acquired with well- 
managed rinks is fully utilized, there is no reason why 
a first class ice rink and building should be less prof- 
itable than any other successful amusement enterprise. 
For obvious reasons thriving ice rinks are not in the 
habit of publishing their balance sheets. 

Local conditions greatly influence the selection of a 
site for a rink if it is to be successful. An establish- 
ment of this type requires more planning by ex- 
Perienced men than would a standard theatre or an 
office building. 


Dimensions of a Modern Rink 


Let us consider a building containing a basement, 
and an exhibition hall with arched roof reaching to 
15 ft above street level. The building would house an 
ice arena 90 « 200 ft (the minimum for hockey games 
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Ice skating rinks have become important, profitable 
entertainment features. This article reviews the con- 
truction features of some rinks, analyzes operating 
expenses and financial return, and presents data of 


value to those interested in ice skating rink design. 


is 85 x 190 ft) preferably with seating capacity for 
spectators at least along both the long sides of the 
rink. If the four corners of a 90 « 200 ft rink have 
30 ft radius, the net effective skating area figures out 
18,000 minus 772 or 17,228 sq ft. This is sufficient for 
750 to 1000 skaters at one time. The perimeter of this 
size rink is 528 ft. 

With stands 12 seats deep, the seating capacity the- 
oretically becomes 3,800. However, we shall estimate 
the actual seating capacity at but 2/3 of this or 2,500. 
Allowing a depth of 40 ft on each long side of the rink 
for seats, and if no balcony is used, the total width of 
rink proper becomes 40 + 90 + 40=—170 ft. As the 
length is at least 220 ft, the total ground area — 37,400 
sq ft. Many rinks are smaller than this, to the regret 
of their management. 

Most of the basement space could be utilized for 
auto parking. lf electric power is purchased from the 
local public utility the compressor and air conditioning 
rooms need not be larger than 1000 sq ft each, and the 
steam heating room, 1,200 sq ft. Oil firing is assumed, 
to economize on labor. To keep down costs, elevators 
should be avoided. The building must be of fire re- 
sistive construction, with numerous exits, so that in 
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case of fire, all occupants can leave the building within 
about five minutes. Since columns cannot be permitted 
in the skating space, a long span steel arched roof 
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Fig. 1. Conditions for hockey and for general skating. 


must be used. The estimated cost of building an en- 
closed rink and an estimate of the financial return 
follow: ; 


Estimated Cost of an Enclosed City Ice Rink, 1946 


Cost of ground, 40,000 sq ft at $2 
PPR con scecebe aca coe ccewos< $ 80,000 
Cost of building, 200 X 170 X 50 ft : 
high = 1,870,000 cu ft. At 35¢ per 








PH Giksrcxeurees eure = coesreceek« 654,500 
Ice surface, 90 < 200 ft (net 17,228 

sq ft) for 1,000 skaters. Cost of 

ice freezing machinery, rink floor, 

piping, insulation, air conditioning 

RVRIDM: occkic kakdcacdseeneesenses 165,500 
Construction fees .................. 50,000 
TUNG PINDIS: cccccicivnuneseneeee essen 50,000 

Enttial Gost........ss<s.s20<2 $1,000,000 
Estimated Average Cost of Operation 
Full Slack 

Skating sessions, two to three per day: Day Day 
Total receipts at box office: 

2,000 skaters at 85¢.................. $1,700 $ 850 

2,000 spectators at 50¢................ 1,000 500 
Income from lockers................... 100 50 
Income from skate service.............. 100 25 
Sale of refreshments................... 400 200 

Totals...... $3,300 $1,625 

Total cost of operation................. 1,250 1,000 

Net income per day................6. $2,050 $ 625 


To be conservative, figure $1,000 per day or $365,000 
per year. 


Income from parking space, neglected. 


Expenses 
Various taxes, social security, etc., 
ree oe OEMS, = $ 55,000 
Power, heat and lights............. 60,000 
en er ee 10,000 
Wages of instructors, guards, 
I GOB. ok kn ndck ceccccacews 20,000 
Advertising and music............. 30,000 
5% interest on $1,000,000.......... 50,000 
Depreciation, 5% ...............2. 50,000 
Total deductions........... $275,000 
Surplus per year........... $ 90,000 
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equivalent to a return of 9% on the money invested, 
This is the return and sum actually realized by a 
long established New York City rink having a net ice 
surface of but 14,200 sq: ft and an available seating 
capacity for only 225 persons. There is every reason 
to believe that with modern equipment and capable 
management the return may reach 12%. 


Main Constructive Features 


Some ice rinks in Europe have been constructed at 
least partly open to the sky to keep down first cost. 
They were designed only for use in cold weather. On 
the other hand, in California where extra cost is no 
hindrance to pleasure seekers, such rinks are purposely 
provided with double-wall steel sheets which remain 
tight in any weather. Sufficient refrigeration is sup- 
plied to counteract the ice melting effect of California 
sun. However, these methods certainly are to be 
classed as extravagant and exceptional. Where the 
weather is changeable and rains occur often, as in 
American cities, common sense and economy demand 
that a skating rink be protected by a roof, thus making 
it possible to utilize the arena every day of the year, 


Air Conditioning Necessary 


In some rinks difficulty is experienced with fog over 
the ice sheet in humid weather. Builders made in- 
adequate provisions for controlling the atmospheric 
condition in the rink. Dudley H. Scott by his 1913 
patent initiated air conditioning in ice rinks. He aimed 
to soften the ice surface as desired for public skating, 
by mixing warm air with cool air until the air tem- 
perature above ice is 44F. It takes only five minutes 
to do this before the session starts. Then he again 
blows in 41F air. In his opinion, the normal rink tem- 
perature should be 50F; higher temperatures demand 
more refrigeration. This cool temperature is satis- 
factory for active skaters, but inactive spectators pre- 
fer a temperature at least 20F higher. This may be 
supplied by air from unit heaters located above the 
spectators’ heads, although modern controlled con- 
cealed floor radiation or panel heating would be a bet- 
ter solution. 

In the average rinks, where radiators are hung from 
the outside walls, a third of the heat is lost through 
the cold unprotected walls, one-third rises straight up 
in a column of hot air, and only the remaining third 
does useful room heating. The air drying effect is 
100% because no effort is made to keep up a healthful 
condition by means of humidifiers. 

All outer walls and the roof should be heat insulated 
to a reasonable extent. In fact, the entire ice rink 
should be treated as a big refrigerator. The exterior 
should be smooth and painted white so as to reflect 
heat rays. Since the usual skylight with single panes 
acts as a moisture condenser in winter and supplies 
objectionable heat in the summer, such design should 
not be used. 

Moist air being lighter per cubic foot than dry air, 
good design demands the use of ample roof ventilators, 
each equipped with variable speed fan motors and 
capable of collectively exhausting all rink air once 
every five minutes, without undue noise. Fresh air is 
filtered, and is either heated or cooled as may be 
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necessary. It is then introduced above the rink level. 


Influence of Air Upon Condition of Ice Surface 


Since in hockey games only a small but very active 
number of skaters is present, the ice surface should be 
harder than for public skating, and its temperature 
must be about five degrees colder. Also there is no 
need for ice thicker than 34 in. To meet this condition 
let us assume a mean brine temperature of 16F, and 
an air temperature of 40F, 24 in. above the ice. The 
refrigeration then required per hour per square foot 
of ice surface can be closely approximated as follows: 
and from this the temperature gradient found from air 
to brine. The results are shown in Fig. 1. The factors 
are written in sequence with the heat flow from air to 
brine in the floor pipes. Thus, the heat flow per degree 
difference equals: 


1 


0.75 1.875 1 
Ces (12 +4. + —= ——— = 1.2935 Btu 
15.9 8.30 0.7732 








per degree. 
1.2935 (40 — 16F) — 31 Btu per sq ft per hr. 


In this formula 0.75 is the ice thickness in inches 
and 1.875 the thickness in inches from the rink surface 
to the center line of the pipe; k is 15.9 for the con- 
dition of ice in the problem and is 8.30 for concrete. 


The ice surface temperature 


t, = 40 — 31/2 — 24.5F 
ts = 24.5 — (31 + 15.9/0.75) — 23F 
ty = 23 — (31 + 8.3/1.875) — 16F 


In public skating the skaters prefer a softer ice 
surface which offers least amount of resistance. For 
the moment, the ice groove melts under skate pressure, 


Monolithic Concrete Slab 











“WL LL LLL LE 











“LL i i iL A BEEEL ELE 














but freezes up again shortly. Also the body heat 
introduced by many skaters tends to melt the ice. To 
guard against this a greater thickness of ice was found 
advisable, such as 114 in. for a reserve. The softer ice 
requires a higher surface temperature, say 30F. 

Fig. 1 illustrates also the temperature gradient 
preferred for public skating in an indoor rink. As 
before, the refrigeration may be calculated: 








1 
1.5 1.875 i 

— 1/2.5 ++ _ + = = 1.388 Btu 
16 8.30 0.71975 


per degree. 
1.3888 (45 — 18F) — 37.47 Btu per sq ft per hr 


Now the ice surface temperature 
t. == 45 — (37.47/2.5) — 30F 
ts == 30 — (37.47 — 16/1.5) — 26.5F 
t, == 26.5 — (37.47 — 8.3/1.875) — 18F 


By means of an ice control system which includes 
a control room equipped with all necessary instru- 
ments, the ice control man is in position to supply 
colder brine if needed, or to introduce either warm or 
cool air into the rink to temper the ice. This econo- 
mizes on refrigeration while maintaining the ice sur- 
face in the condition desired, and at least possible cost. 
Where the engineer can control merely the brine tem- 
perature and neither the air nor ventilation, it is not 
possible to achieve the ideal conditions desired. In 
the latter case, heat can only be abstracted by the cold 
brine below the ice, but to soften the ice at top, heat 
has to be supplied by air above the ice. 


Heat Conductivity of Ice 


Jakob and Erk of the German Bureau of Standards 
in 1929 published the results of accurate tests made to 
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Fig. 2. Details of the Carpenter monolithic concrete floating floor. 
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determine the heat conductivity k in Btu per hr per 
sq ft per in. per F of clear water ice. These results, 
translated to our English system of measurement, 
follow: 
Temp. F 32 14 ~-4 —22 —440 
k — 15.49 16.20 16.92 17.66 18.46 
The value for 32F given in the ASRE Data Book, 
also in Kent’s Mechanical Engineer’s Handbook is 
15 Btu. 


Transparent Insulation 


Only as many windows (preferably in cool walls) 
should be used as are needed for ventilation. These 
windows should have triple glass. This transparent 
insulation may be built of several sheets of glass, 
Thermopane, or flat sheets of acetate cellulose like 
cellophane with thin air spaces between. 


Rink Floor Construction 


The most important feature in any rink is the floor. 
Many styles of floor construction have been tried. 
While some use direct expansion of liquid refrigerant, 
the majority favor calcium chloride brine since it is 
easier to control, particularly where ice skating is 
intermittent and the ice has to be removed or peeled 
off within a few hours. This peeling-off can be done 
by withdrawing the cold brine in the system and 
pumping through heated brine. While another method 
is to spray hot water on the ice, it requires more time 
and labor. The forced method of thawing was first 
used in the new Madison Square Garden, New York 
City. Automatic venting of air from pipes becomes 
essential. 

Heat for brine warming should be obtained from the 
hot compressor exhaust by passing the hot gas through 
coils in the brine heating tank. The snow and ice 
removed after each session can be utilized for con- 
densing refrigerant vapor or for precooling the con- 
densed liquid. Of course, a large insulated brine 
cooling tank is required for holding the brine pumped 
from the rink piping. In practice this brine tempera- 
ture is lowered below the normal 18F; thus the re- 
frigerating effect is stored up for the next session. 








Wood Barrier 
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An efficient and compact method for brine cooling 
is the use of herringbone type evaporating coils with 
flooded feed system as used in modern can ice-making 
plants. Such coils are located directly in the cold brine 
tank, possibly with agitating propellers. A separate 
tank and heat exchanger is necessary for heating the 
ice melting brine. 

In some rinks costly steam is applied to melting ice 
and snow, and no effort is made to utilize the available 
refrigeration for liquid precooling. Modern rink 
economy demands that every opportunity be taken for 
conserving refrigeration and heat by utilizing heat 
exchangers to the fullest extent. 

In the past, engineers have employed various 
methods of rink floor construction. For many years 
the Elysium Rink, Cleveland, Ohio, simply had brine 
pipes lying on a deep bed of sand. This foundation 
remained frozen all through the winter and the re- 
frigerating machines absorbed such ground heat as 
might then exist. The ice surface measures 86 « 240 
ft. It was here that M. R. Carpenter in 1917 installed 
his first monolithic concrete floor. 

A temporary ice carnival rink of 7,400 sq ft used 
only in the summer of 1940 in the Municipal Audi- 
torium, New Orleans, La., consisted of a 24-gauge 
galvanized steel pan resting on two layers of 1-in. 
Celotex and tarred felts. It had 29,120 ft of 5-in. OD 
type L hard drawn copper tubing spaced 3 in. between 
centers. Two 60-hp, 37-ton Freon compressors supplied 
direct expansion refrigeration. 


Details of Rink Floors 


Ice rinks which are expected to be used at least 
during eleven months per year must have a properly 
insulated floor to reduce heat inflow to a minimum. 
A 4-in. thickness of first class insulation is satisfac- 
tory. Great care is necessary to make the waterproof- 
ing permanently effective. 

The rink of the University of Illinois, Urbana, IIl., 
126 194 ft with 24,099 sq ft of ice surface, was first 
built in 1931. Brine leaks developed 3 years later. In 
the fall of 1937 it became necessary to renew the 
entire floor because over one-third of the pipes were 
out of service. The rink was reopened Feb. 1, 1938. 
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The total cost of this job, including royalty on the 
Carpenter patent, was $26,444.47 or $1.097 per sq ft. 
Carpenter’s plan required a distinct separation of 
the new 55-in. thick finished monolithic concrete floor 
from the old 6-in. concrete sub floor so as to permit 
the upper floor freedom to expand in every direction. 
If we figure a possible 70F rise in temperature of 
this concrete slab, the expansion in 100 ft would be 
0.000008 x 100 x 70 — 0.056 ft — about 11/16 in. 
Separation is effected by giving the 6-in. sub floor a 
coat of concrete primer, after careful leveling, then 
covering this with a layer of 12-lb unsaturated asbestos 
paper with hot asphalt at under side only. Talcum 
powder is then dusted over the asbestos to reduce the 
friction between the two slabs. At Urbana, IIl., no heat 
insulation appears to have been used, because only 
winter use was expected. However, the use of 4-in. of 
good board form insulation set first in hot asphalt on 
top of the 6-in. sub slab would be an improvement. 

On the smooth asbestos paper comes a layer of No. 5 
sheet zinc (0.010-in. thick, 0.37 Ib per sq ft) laid with 
staggered joints, lapped one inch, and soldered. Next 
is placed steel T bars 244 x 3-in. high, 6.1 lb per ft, 
laid in this case 82-in. on centers, the length of the 
rink. The ends are bolted with fish plates. Through 
the stems of the T’s run 14-in. dia. by 36-in. long dowel 
rods, 36-in. on centers, to bond together the adjacent 
sections of concrete that are divided by the T bars. 
To space the one-inch brine pipes exactly 414-in. on 
centers, to suit the old headers, it was thought neces- 
sary to spot weld steel plates 1/16 x 1%-in. high 
along the top edge of T bars, notched half round to fit 
the pipes. 

Directly beneath the pipes, at right angle, are steel 
reinforcing bars or rods 8-in. on centers, wired to the 
pipes. One-half inch rods are used in the central por- 
tion of rink and %%-in. rods in the rounded-off end 
portions. The new pipes are l-in. standard weight 
butt-welded steel pipes furnished in 42 ft lengths, ends 
beveled for welding. Hairpin return bends of 1-in. 
extra strong seamless steel pipe were used. A total 
length of 64,059 ft of floor piping was used and 1,548 
field welds were made. 


Plastic Floor Pipes Not Suitable 


The writer investigated the possible use of a new 
plastic tubing to avoid possible leaks in rink brine 
pipes. For at least two good reasons this plastic piping 
is not suitable. Its heat conductivity k is 0.638 Btu 
per sq ft per hr per in. per F as against 310 Btu for 
steel with 1% carbon, or a ratio of 1 to 486. The co- 
efficient of expansion is 0.000878 per F as against 
0.00000608 for soft steel, a ratio of 144 to 1. 


lron and Steel Pipes 


At Urbana no pronounced difference in durability 
could be ascertained between standard weight black 
steel and wrought iron pipe, nor between welded and 
threaded joints. Since failure usually starts at points 
Where the pipe projects from the protective concrete, 
it is advisable to use spellerized pipe, scale-free inside 
and out, with no protective coating of any kind, and 
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Vilter Freon compressor used with a brine system for the 
stage of the Center Theatre. 


to rely solely on a homogeneous dense mixture of con- 
crete made of rapid hardening cement, torpedo sand, 
and crushed limestone. No cinders should be used. 
A mixture ratio of 1 : 2.56 : 3.05, or in pounds per 
cubic foot: 21.9 lb cement, 56.0 lb sand and 66.7 Ib 
stone, yielded maximum density and minimum shrink- 
age. Average compression strength after 28 days was 
5,040 Ib per sq in. 

It is very important to treat the brine flowing 
through the pipes with sodium dichromate as recom- 
mended by the ASRE to inhibit a tendency to internal 
corrosion. The pH of the brine should be kept between 
7.5 and 8.0. 


Refrigerating Capacity Required 


In practice, the least machine capacity required is 
where the rink is used during winter only. Then one 
ton of refrigeration (12,000 Btu per hour) is sufficient 
for maintaining 340 sq ft of ice surface. At starting 
and during warm weather two machines are regularly 
provided, representing an available capacity of one ton 
per 170 sq ft. Where it is desired to produce a frozen 
floor within 12 or fewer hours as at the Olympia 
Arena, Detroit, which has a net floor area of 24,258 
sq ft and uses three 90-ton Frick compressors, we have 
one ton capacity for each 90 sq ft ice surface. In the 
latter case it is necessary to have a strictly level sur- 
face so that not over one inch of ice has to be formed. 
It would be rational to likewise increase the floor pipe 
surface using at least 1-in. standard weight pipes (or 
extra strong) on 3-in. centers or closer. 


Opportunities for Heat Exchangers 


Air conditioning with its widely varying demands 
for capacity further complicates the problem of econom- 
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ical rink engineering. In a modern plant, refrigera- 
tion in the form of chilled brine or partly frozen water 
in a tank may be stored up, thus keeping the com- 
pressors operating with a high load factor. When 
operating with public utility current the engineer 
should aim to utilize but not exceed a definite quantity 
of current, and not to overrun a definite demand each 
week. Also during winter months a large user is not 
to draw more than 20% of current between the hours 
of 4 to 8 p.m. when the power stations have to carry 
full lighting load. Such conditions of operation make 
it necessary to anticipate demands and to resort to 
unloading devices (clearance pockets) on compressors 
and to employ several units for flexibility. 

It is conceivable that the generation of power, as 


with diesel oil engines, with accompanying possibilities 
of utilizing exhaust heat and jacket water heat, is 
probably most rational for an ice rink to escape in- 
convenient load restrictions. The successful 14,200 
sq ft New York ice rink previously mentioned uses a 
steam electric set in winter to gain exhaust steam 
needed for heating. The high pressure boiler is oil 
fired and uses a diesel-electric generating set during 
the remaining months. The recooling of city con- 
denser water and engine jacket water is also included. 

If a rink were suitably heat insulated, enough heat 
for space heating might be recovered from diesel en- 
gines, compressors, lights, and from a good-sized 
audience, thus dispensing with boiler, stack and steam 
engine. 





Graphical Determination of Heat Transfer 
Film Coefficient for Liquid Freon-21° 


B. F. RABER** and F. W. HUTCHINSON*** 


HE graphical solutions presented in this install- 

ment of the heat transfer series are constructed 
in the same way as those which have previously 
appeared.1 Values of the convective film coefficient 
obtainable from the graphs are as accurate as the 
basic exponential equation from which the graphs have 
been constructed; in the year and a half since this 
series started no further evidence has been uncovered 
to justify the belief that any other form of general 
heat transfer film coefficient relationship can be de- 
veloped which will exceed in accuracy the exponential 
heating and cooling equations which relate Reynolds’, 
Nusselt’s, and Stanton’s Numbers. 

The film coefficients obtainable from the graphs are 
for liquid refrigerant heating or cooling when flowing 
inside a pipe, or outside and normal to a single pipe; 
the coefficients do not, of course, apply to liquid during 
a heat transfer process in which either evaporation 
or condensation takes place. In subsequent articles the 
coefficients for evaporation and condensation and for 
refrigerants in vapor form will be presented. 

Fig. 13, for liquid F-21 inside a pipe, differs some- 
what from previous graphs due to the fact that with 
this refrigerant the influence of temperature on the 
numerical value of the film coefficient is negligible in 
the range from OF to 100F. The coefficient is, however, 
affected by the process-—whether heating or cooling— 
and it is therefore necessary to use two different scales 
depending on whether heat is being added to or re- 
moved from the liquid. 

Fig. 14, for liquid Freon-21 outside a pipe, shows 
the influence of temperature on the film coefficient, but 
in this case there is no difference between the co- 
efficients for heating and for cooling. 

Example: Consider the heat transfer through one 
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square foot of surface of a pipe having negligble wall 
thickness, negligible wall resistance, and 11% in. 
diameter. Liquid Freon-21 is flowing,within the pipe 
at a rate of 51% ft per sec and is losing heat from an 
average temperature of 100F to liquid Freon-21 which 
is flowing normal to the outside of the pipe with a 
velocity of 4 ft per sec average temperature of 75F. 

Solution: Enter Fig. 13 at 5% ft per sec (see 
dashed line on figure) and rise vertically to intersect 
the horizontal for 1% in. outside diameter then follow 
the directrix lines up to the lower scale and from here 
rise vertically to intersection with the scale for fluid 
cooling where read the film coefficient as 375 Btu per 
hr per sq ft per degree temperature difference. Simi- 
larly, enter Fig. 14 at 4 ft per sec, rise to the 1% in. 
diameter horizontal, follow the directrix to the scale, 
rise vertically to the horizontal line marked 75F then 
follow the directrix back to the scale where read the 
film coefficient as 265 Btu per hr per sq ft per degree 
temperature difference. 

The sum of the thermal resistances of the two films 
is then, (1/375) + (1/265) == .0027 + .0038 = 
.0065, so the overall coefficient of heat transfer is 
1/.0065 — 154 Btu per hr per sq ft per degree tem- 
perature difference. The difference between the two 
fluids is 25F so that the rate of heat transfer is 154 
25 — 3,850 Btu per hr per sq ft. 





*Freon is a copyrighted trade name held by the Kinetic Chemical Co. 


**Professor of Mechanical Engineering and Chairman, Division of 
Mechanical Engineering, University of California, Berkeley, Cal. 


***Professor of Mechanical Engineering, Purdue University, Lafay- 
ette, Indiana. 


1Fluids previously covered are: water, ammonia, sulfur dioxide, 
brine, Freon-12, and Freon-11, in the Dec. 1944, Jan. 1945, Feb. 
1945, Mar. 1945, April 1945, and June 1945 issues, respectively, of 
HEATING AND VENTILATING. 
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Note:Values of the film coefficient from this chart are 
valid in the temperature range from OF to lOO’ F 
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Copyright 1946, by B. F. Raber and F. W. Hutchinson 
Fig. 13. Film coefficient for liquid Freon-21 flowing inside a pipe. 
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Fig. 14. Film coefficient for liquid Freon-21 flowing outside a pipe. 
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Make-Up Air 


T. W. REYNOLDS 





LL too frequently make-up air is dumped 
into an industrial space in a more or 

less haphazard fashion. Were it air for ven- 
tilating purposes, the air would no doubt be 








nicely distributed through numerous outlets 
of a good diffusion type, but designate it as 
“make-up” air and its importance is degraded. 
All that then comes to mind is a unit combin- 


8000 cém 





























ing an outdoor air intake with a fan and 
heater connected to a single discharge grille. 

There is, however, more to it than that, as 
will be seen by looking at Fig. 1 where 8000 
cfm (or 70 air changes) is required in the 
paint shop as make-up air for the spray booth. 
You just can’t put that quantity of air in such 
a space at a single point. Even with the best diffusion 
there are some complaints from the workers as to 
drafts. 

Make-up to a paint shop must exceed the exhaust by 
an amount which will pressurize the space up to a point 
where dust from adjacent areas will be prevented from 
entering, yet not so much pressure that the odor of 
paint is driven out to these other areas. It is because 
of such conditions that the quantity of make-up air 
required quite often approaches the impossible. 

A wood-working shop is relatively not so bad. Here 
the air should likewise slightly exceed the air ex- 
hausted, in this case just enough to offset any ten- 


dency for undue infiltration of cold air into the space. 


The unit in Fig. 2 has a capacity of 5000 cfm, or 14 
air changes for the space served. 

Here, again, air diffusers are advisable, though their 
introduction at the ceiling was not without difficulties 
in the case shown. There are many services in an 
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Fig. 1. Unit ventilator for make-up air in paint shop. 


industrial plant (heating and process pipes, sprinkler 
heads and exhaust ducts) and they are placed at the 
ceiling. As if this were not enough, practically all of 
the space then left at the ceiling is taken up by light- 
ing equipment. When this lighting is fluorescent and 
staggered it becomes a jig saw puzzle as to how to clear 
steel, especially with roof openings, for outdoor air 
intake. How to run a duct in the space that is left 
without continually changing direction to clear this 
and that and how far off centers the air diffusers can 
be and yet distribute the air becomes a major problem. 

Such conflicts necessitated the installation of the 
wood working unit in an adjacent space and the use 
of a unit having a single fan and outlet. Some forget 
that where a unit has two fans with two outlets it 
must have these outlets twinned together, as shown in 
Fig. 1, and not separately piped to the air outlets. The 
static pressure of each run may not be equal or the 
construction may not be alike, and even when it is 
equal, someone may throttle 
or completely close off some 
outlet with a piece of card- 
board. The fan shaft of 
these units is not built for 
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Fig. 2. Unit ventilator for make-up air in wood working shop. 
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introduced at around 85F to 
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make its presence less evident with such a large air 
movement. Heating to 75F might be sufficient, exceot 
that the outdoor air can at times drop at least 10F 
below design temperatures. 

There is a lag in heat storage of building structures 
to tide over sudden and brief drops in outdoor tem- 
perature, but there is no lag in the temperature of 
outdoor air when introduced through a ventilating 
unit. It is definitely cold air. During the war, its chill 
was experienced in wartime plants in California and 
in other places where direct heating by radiators was 
normally not required, nor allowed due to conservation 
of materials, especially where there was some process 
heat. It was found, however, that in the case of out- 
door ventilation air mechanically supplied, heating of 
this air was definitely necessary unless introduced at 
very high levels or points remote from the occupied 
zone, or the fan capacity greatly increased so that the 
fan discharge temperature could be tempered with 
recirculated air. If the low outdoor temperatures con- 
tinue for too long a time, even this last method will 
not be the answer. This is due to the great quantity 
of internal heat absorbed in warming low temperature 
air of such magnitude in quantity. This air is finally 


lost to the outdoors by way of the exhausts and the - 


heat carried away in this manner must be compensated 
for by heating the incoming air. 

Fig. 3 shows a blackout type of winter supply 
ventilator taking outdoor air from the roof as in the 
other sketches, but discharged through a single cir- 
cular air diffuser. This unit requires no duct work 
and is satisfactory where filters are not required, as 
in the wood working shop, and it is felt that one 
diffuser will discharge the air into the space without 
objectionable drafts. It was not used in the case 
shown, because there would have been insufficient head 
room below the unit. The heating coil, like those in 
the unit ventilators, should be of the non-freeze type 


and a room thermostat must be located near the leav- 
ing air of the unit. Motor and starter for any of these 
units if installed in the paint shop should, of course, 
be explosion proof. 








a 


{ gy Roof Line 


ae 5-23 



































/\ 
ys 
x A 
AA(#sA A AAA, 
a ee a 
Heating Coll? | == =H +—Face #¢ By-Pass 
Non-Freezé Typas \\ Nf Dampérs 
_) \ ut 
(“Ant -—") 
Veo ar | 
) \ 
B \ 
5000 cfm 








Z _N 
/ yey 7 
Fig. 3. Winter supply roof ventilator, blackout type. 


Diffusers of all the units shown should be equipped 
with dampers for regulation and equalization of air 
discharged over the diffuser face. If more than ven- 
tilation is required, various forms of control may he 
used. A separate unit heater may take care of the 
heat losses from exposed surfaces where there is in- 
sufficient process heat for this purpose, or all of the 
heating may be combined with the ventilator and the 
unit heater omitted, or the ventilator may furnish part 
of the heat losses where the existing heating system is 
inadequate, or wherever a quick pick-up of the heating 
of occupied areas is desirable. 





Marine Air Conditioning Expands 


A rapidly widening market on the high seas for air 
conditioning and refrigeration equipment is indicated 
by Carrier Corporation’s recent installation of year- 
round air conditioning equipment in nine new cargo- 
passenger vessels of the Grace Line. 

Many shipping executives feel that trans-ocean 
travelers to whom speed is paramount will fly, and 
that the consequent discounting of the speed advan- 
tage held by the large luxury liners will result in a 
general stepping-up of passenger conveniences on 
smaller cargo-passenger vessels. Several shipping 
lines are said to believe that their smaller ships can 
furnish as much comfort and luxury to ocean voyagers 
as the larger “de luxe” liners. 

For this reason, the Grace Line’s move in air con- 
ditioning the-nine ships is regarded in maritime circles 
as extremely significant. 

The vessels, Maritime Commission long-range C-2 
type, will operate between East Coast ports and the 
west coast of South America. Using Carrier’s con- 
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ventional re-circulation system, each ship will have 
three independent systems: one for the club lounge, 
bar and dining salon; one for the crew’s mess and 
the petty officers’ mess; one for the 29 first-class 
staterooms, the officers’ quarters, the captain’s quar- 
ters and the barber shop. 

Each vessel is provided with three small cargo 
compartments totalling 5,300 cu ft gross volume 
arranged for temperatures of OF, and four large 
cargo compartments totalling approximately 120,000 
cu ft gross volume, designed primarily for trans- 
portation of bananas. These large cargo compart- 
ments are provided with special controls for accu- 
rately maintaining the delivery air temperature. 
There are a total of five compressors, one for each 
compartment and the fifth compressor being a com- 
plete spare at all times. The control of the plant is 
completely automatic, both as to operation of the 
compressors and temperature control in the various 
compartments. 
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Unit Heaters 


Steam and Hot Water Types 


J. E. YORK 


Building Service Engineer, Stone & Webster Engineering Corp, 


The author classifies the various types of units, then 
discusses details of construction of headers, heating 
surface and fans, and suggests some phases of speci- 
fications for unit heaters. The objective is not to 
cover these matters in an encyclopedic manner but 
to give a reasonably comprehensive picture of the 
present day steam (or water) unit heater which has 
won an undisputed place in heating engineering. 


Unit heaters are designed to provide: 
1. Fast even heating with least stratification; 
2. Simple and reliable control of the heat output to 
suit the demand; 
3. Economy of operation, and 
4. Low first cost. 


Unit heaters are giving satisfactory and dependable 
service in a wide range of installations in manufactur- 
ing plants, garages, laundries, dance halls, stores, 
waiting rooms, cafeterias, factory offices, theatres and 
other types of buildings. They are especially suited for 
buildings with high ceilings or with large roof areas 
or where there are large doorways which must be fre- 
quently opened during cold weather. 

Installation of unit heaters is not recommended in 
residences or small offices or in church auditoriums, 
library reading rooms, lodge rooms, studios of broad- 
casting stations, etc., where noise levels of 30 decibels 
or less are desired, and unit heaters of the steam or 
water type cannot be installed in buildings without 
electric service or where some central source of steam 
or hot water is not available. Unit heaters should not 


BACK VIEW 


FRONT VIEW 


Fig. 1. Front and back of a standard propeller 
type unit heater. 
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be installed where air currents are objectionable, or 
where there are inflammable or explosive fumes or 
large concentrations of dust, unless explosion-proof 
motors and controls and spark-proof fan wheels are 
provided. 


PRINCIPAL TYPES 


Steam (or water) unit heaters may be divided into 
three principal types: 
1. Standard propeller type unit with horizontal air 
stream; 





Fig. 2. A typical projection (downward flow} 
type unit heater. 


2. Projection type with vertical downward air 
stream; and 
3. Blower type. 


The standard propeller type unit heater is manufac- 
tured in a wide range of capacities from 20,000 Btu 
to 275,000 Btu per hour, and for use with steam from 
2 lb to 150 lb pressure or with hot water. It is gen- 
erally suspended overhead but may, in some cases, be 
mounted on a recirculation box. Outlet velocities range 
from 500 to 1,200 fpm. The sound rating in decibels 
ranges from 45 to 75. The motor horsepowers vary 
from 1/40 to % hp with an input of 80 to 600 watts. 
A typical unit heater of this type is shown in Fig. 1. 

The projection type unit heater, Fig. 2, is a pro- 
peller type unit arranged to draw air through the 
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Floor Type Inverted Wa/l/ Type 


Wall Type 





Ceiling Type 


Fig. 3. Four arrangements of blower type unit heaters. 


heating surface and to discharge downward. This type 
unit is also made in a wide range of capacities from 
24,000 Btu to 600,000 Btu per hour; for use with 
steam from 2 to 150 lb pressure or with hot water. 
This unit is designed for suspension overhead and has 
outlet velocities from 
200 to 2,600 fpm. 
The sound rating in 
decibels ranges from 
50 to 80. Motor 
horsepowers vary 
from 1/40 to 2 hp 
with an input of 2&0 
to 1,920 watts. 

The blower type 
unit heater can he 
obtained for floor 
mounting, horizontal 
overhead suspen- 
sion, or for mount- 
ing on a wall in either upright or inverted position, 
as in Fig. 3. It is equipped with one or more housed- 
type fans mounted on a common shaft, direct con- 
nected or through V-belt drive to a single motor. 
Each fan is provided with a separate discharge outlet 
but one common heating unit supplies heated air to 
all of the fans. This type of unit is manufactured in 
capacities ranging from 100,000 to 2,000,000 Btu per 
hour and for use with steam from 2 lb to 150 Ib pres- 





Fig. 4. Convector type 
unit heater. 


Fig. 5. Layout of secund floor of manu- 
facturing building for which floor type 
unit heaters were selected, placed as 
indicated. Data on this installation 
follow: 16-ft ceiling; heat loss, 819,000 
Btu per hr: three floor type unit 
heaters, each 273,000 Btu per hr; 
maximum distance of throw, approxi- 
mately 100 ft; mounting height 10 ft; 
outlet temperature 140F; required 
Outlet velocity, 1600 fpm; total air 
Circulation, 


819,000 


van 


: —— — —_——_—— = 9,100 cfm; 
| (140 — 65) X 0.02 x 60] 
each outlet 9,100 cfm -- 9 = 1,000 cfm, 
approx.; area of outlet, 
1,000 -:- 1,600 = 0.63 sq ft. 


HEATING AND VENTILATING’S REFERENCE SECTION 





sure, or with hot water. Outlet velocities range from 
1,300 to 3,000 fpm. The sound ratings in decibels 
range from 35 to 70. Motor horsepower varies from 
14 to 5 hp with input from 800 to 4,800 watts. 

Forced flow convector type unit heaters, Fig. 4, are 
a special form of the blower type units. They are 
equipped with quiet housed-type fans and are usually 
furnished with cabinet type casings having inlet 
grille at the front near the floor, and a single discharge 
grille in the upper horizontal surface, or at the top of 
the front surface. These units are manufactured in 
three models: ficor, wall and horizontal suspended type 
with capacities from 20,000 to 100,000 Btu per hour. 
They are adapted for use in lobbies or other locations 
subject to drafty conditions and where the type of 
construction used in the regular blower units would 
not be suitable. 


SELECTION OF UNIT HEATERS 


For large areas, there is a material saving in first 
cost by reducing the number of units, with consequent 
reduction in length of pipe, number of valves, traps, 
thermostatic control units, and the decreased amount 
of electric wiring. This may involve longer horizontal 
air throws for which the blower type unit is most 
effective. If necessary, duct work may be installed on 
the outlets to deliver the heated air to any desired 
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Entrance Lobby 
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Fig. 6. How a unit heater was installed in a high 
entrance lobby. 


locality. However, this type of unit is commonly in- 
stalled without duct work and with one or more outlets 
arranged to discharge the warm air in suitable direc- 
tions to provide the best distribution. The distance 


of throw will vary in accordance with the outlet veloc-. 


ity, the outlet air temperature, and the mounting 
height. With outlet velocity of 550 fpm, outlet tem- 
perature of 140F, and a mounting height of 10 ft, a 
throw of 40 ft should be obtained; with an outlet 
velocity of 2,300 fpm, 110F outlet temperature and 
25 ft mounting height, a throw of 120 ft should be 
possible. 

If floor space is available, the floor type unit is 
recommended because this permits picking up retuin 
air from the coldest zone near the floor. Floor type 
units were chosen, for example, for the installation 
shown in Fig. 5. 

Where there is no room for a floor type unit, the 
horizontal suspended type may be used, and cowl type 
outlets arranged to direct the air stream toward the 
floor. Where there are sections of the building which 
have very high ceilings, as in the case of a dome over 
an entrance lobby, a blower type unit may be mounted 
against a wall or concealed in an inverted position to 
draw air from a point near the roof and to discharge 
the air, after reheating, through ducts to supply out- 
lets at a normal level. This arrangement is shown in 
Fig. 6. 

Projection type unit heaters are specially adapted to 


G Bays @ /8 ft = /08 ft 
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factory buildings with high roofs and where crane- 
ways must be kept clear or for installation near large 
doors which must be kept open for extended periods 
of time during cold weather. Where installed at 
moderate heights, they can be arranged to provide a 
wide air spread over the floor area by installing cone- 
shaped deflectors below, or when mounted under a high 
ceiling, to discharge a more concentrated jet of air at 
higher velocity to overcome stratification. By means 
of directional grilles, or adjustable louvers, the air 
stream can also be made to flow in any given direction. 
It is not necessary to locate units to prevent over- 
lapping of the air streams as the projected heat goes 
to the floor and is diffused in all directions. Furniture 
and equipment do not have to be considered when 
locating these units as the air passes under and around 
such items. Fig. 7 shows a typical projection heater 
installation. 

Without diffusers and with a mounting height of 
12 ft, a small projection type unit will have a floor 
coverage 25 ft in diameter while a larger unit, also 
without diffusers but mounted 40 ft high, will have a 
floor coverage 90 ft in diameter. 

The standard propeller type unit heater is adapted 
for installation in buildings where relatively short air 
throw is required and where quietness of operation 


- Projection Type Units 





Fig. 7. Projection type unit heaters in factory building. 


and economy of power are of more importance than low 
first cost. It is also more suitable for installations in 
which appearance is important. The distance of throw 
varies with face velocity and mounting height. The 
normal range is from 15 to 60 ft. 

This type unit heater may be located to provide a 
blanket of warm air along the surfaces of exposed 
walls or placed in the center of the room to blow in 
the direction of exposed walls. If the latter arrange- 
ment is adapted, the units should be so directed that 





Fig. 8. Alternate arrangements of unit heaters, one, left, with heated air wiping walls, other with air 
blowing toward exposed walls. 
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Copper Tube 


Some examples of different types 
of headers: Fig. 9. (upper left) 
One piece cast iron header; 
Fig. 10. (lower left) cast iron 
with steel plates; Fig. 11. (upper 
right) cast bronze; Fig. 12 (lower 
right) copper type header. 


the current of warm air will strike the wall or glass 
surface at an angle, thus providing a wiping effect 
with better distribution along the exposed surfaces. 
While it is desirable to space units as evenly as pos- 
sible, it is generally necessary to forego ideal distribu- 
tion to suit arrangement of partitions and equipment; 
it is, therefore, advisable to be conservative in sizing 
units and in the figures used for air throw. Mounting 
height should be such that the air stream will be above 
the heads of the occupants and, if possible, above 
nearby equipment which might interfere with the 
proper distribution of the heated air. Where beam 
and slab construction is provided for floors, it is 
important that unit heaters should be set low enough 
to prevent impingement of the air stream on beams 
projecting below the ceiling. Fig. 8 shows alternate 
arrangements of propeller type unit heaters for the 
same building. 

Spacing of unit heaters is largely determined by 
the distance of throw. Figures given for the three 
types of unit heaters will serve to show the relative 
spacing possible with each type, but the manufacturers 
should be consulted for more accurate information 
when designing a heating system. 

When the type, spacing and number of the unit 
heaters have been determined, the size of units re- 
quired may be readily determined by dividing the total 
heating load by the number of units and selecting the 
nearest stock size units available. 

Unit heaters are tested and rated in accordance with 
the standard Unit Heater Test Code of the Industrial 
Unit Heater Association and the ASHVE Ratings 
should be fully guaranteed. 

After the major characteristics of each of the three 
types of unit heaters have been considered and the 
type of units to be used for a heating system has been 
determined, specifications, giving the basic require- 
ments and listing information to be furnished by the 
bidders, should be prepared and sent to selected manu- 
facturers. It is advisable to require each bidder to 
submit illustrations and literature showing and com- 
pletely describing the units to be furnished in order 
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that construction details may be properly compared. 

Examples of such specifications for propeller or 
projection unit heaters and for blower type unit 
heaters are given in Tables 1 and 2. 





Table 1—Example of Specifications for Propeller 
or Projection Type Unit Heaters 





Type Type Type 
1 2 3 





Number required and type 4 Prop.* 3 Proj.* 3 Proj.* 
Minimum capacity at high 


speed, Btu per hr...... 25,000 40,000 60,000 
Room temperature, F..... 60 65 70 
Steam pressure, Ib....... 5 5 5 
Maximum outlet tempera- 

CONG) ek eiceseescaees 140 140 140 
Mounting height, ft...... 10 10 12 


Open frame Closed frame 


ball bearing ball bearing 
Number of speeds....... 2 2 2 
Power characteristics.... 110 volt, 60 cycle, single phase 
Heating surface Finned copper 


Type of motor 





Information below to be furnished by bidder 


Model and size Outlet velocity at 70F 
Speed range Maximum air throw 
Capacity at high speed and recommended 

steam pressure specified Motor horsepower 
Outlet air temperature Shipping weight 
Cfm discharge at 70F Sound rating (decibels) 





*<Prop.” indicates propeller type and “Proj.’’ indicates projection type. 





PROPELLER TYPE UNIT HEATERS 


After bids have been received and the information 
requested from the bidders has been tabulated, details 
of construction of each unit should be considered, as 
well as the first cost of the units, before a selection 
is made. 


For the propeller type unit heaters there are four 
major items to consider: 
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Steam Header 
U-7ube 








Arrangements of several types of supply and return headers: Fig. 13. (left) top supply and bottom return headers, 
both horizontal; Fig. 14. (center) schematic drawing of vertical headers at same side with connecting U-tube surface; 
Fig. 15. (right) each header replaced by a single large nozzle. 





Table 2—Example of Specifications for Blower 
Type Unit Heaters 











Number required........ 
Maximum capacity, Btu 

DPM Gah bh wee seo 
Room temperature, F..... 
Steam pressure, lb....... 
Required air capacity at 

(0) ec (a ae 
Maximum desired outlet 

temperature, F......... 
External resistance, in... 


Installation position...... 
Heating surface......... 
Type of motor........... 
Number of speeds....... 
Power characteristics.... 





Type Type Type 
1 2 54 
4 3 5 
400,000 260,000 1,000,000 
65 65 65 
5 5 5 
4,500 3,000 12,000 
140 140 140 
None None 3% SP 
Wall Herizon- 
Floor inverted tal 
Finned copper 
Totally enclosed 
2 2 2 
440/3/60 110/1/60 440/3/60 
9 


Number of outlets....... 


3 2 3 





Information below to be furnished by bidder 


Model and size 

Fan speed range 

Capacity at. high speed and 
steam pressure specified 

Outlet air temperature 

Cfm discharge at 70F 


Outlet velocity at 70F 

Maximum air throw 
recommended 

Motor horsepower 

Shipping weight 

Sound rating (decibels) 





(1) Heating surface which includes headers, prime 
surface and secondary surface; 


yp Header 





Spring mounting 


Fig. 16. Floating 
return header. 


(2) Casing which includes louvers and fan mount- 


ing; 
(3) Fan; and 
(4) Motor 


Types of construction found in several well known 
makes of unit heaters are outlined to illustrate the 
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wide variation of construction details that may be 
encountered. 


Heating Surface 


Headers in representative makes of unit heaters 
examined are variously constructed of one piece cast 
iron, Fig. 9; cast iron headers with cold rolled steel 
header plates, Fig. 10; cast bronze, Fig. 11; or round 
seamless copper tubes, Fig. 12. 


A common arrangement, Fig. 138, is with a top 


Fig. 17. One arrangement 
of tubes to take up ex- 
pansion. 





horizontal supply and a bottom horizontal return 
header, with the inlet and outlet connections in the 
center of the headers. This makes a very satisfactory 
arrangement for piping the units. 

A second arrangement, Fig. 14, favored by some 
manufacturers, has two vertical headers at the same 
side with supply connection in the one and return 
connection in the other. With this plan the supply 
header is usually set somewhat higher than the return 
header and the tapping for the return connection must 
be at the bottom of the return header. 

In a third arrangement, Fig. 15, supply and return 
headers are replaced by a single large nozzle piece for 
the supply and a similar nozzle with smaller vutlet 
for the return connection, with two or more continuous 
coils between the connections. 

The prime surface of most propeller type unit 
heaters varies from one to three rows of tubes. One- 
row units are satisfactory where a small amount of 
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heat is to be delivered over a large area, especially 
for a long narrow room where it is necessary to have 
a long air throw. One-row units should not be used 
on hot water systems as the outlet temperature will 
be too low. 

Two-row units are most commonly used and are 
usually the most economical under average conditions. 
Three-row units may be used where high outlet tem- 
peratures are permissible or desired. This reduces the 


Fig. 18. Airfoil type 
tubes to decrease 
air resistance. 





quantity of air to be moved for the same amount of 
heat with a resultant saving in power. 

Where headers and tubes are constructed of non- 
ferrous material, the tubes are usually secured to the 
headers by silver brazed joints. If the headers are of 
cast iron or steel, the tubes are ordinarily reinforced 
with ferrules and expanded or rolled into the header. 

Tubes as commonly furnished are from 1% in. to %% 
in. OD and with wall thickness of about .025 in. In 
some makes, using straight tubes, a floating return 
header is furnished, Fig. 16. Another method of allow- 
ing for expansion is to use restricted orifices at the 
entrances to the tubes to insure simultaneous delivery 
of steam to all of the tubes, so that there is equal 
expansion of the tubes when steam is admitted to the 
unit. 

An alternative method is to have a 90 deg expansion 
bend in each tube before it enters the return header, 
as shown in Fig. 17, to overcome strains due to ex- 
pansion and contraction when unit heaters are exposed 
to fluctuating pressures and temperatures. This fea- 
ture is specially desirable where automatic control of 
the steam supply is provided. 

In most makes the tubes themselves are circular 
in cross section but in some cases special shapes are 
provided to reduce the friction of the air stream 
through the unit (see Fig. 18). 

Staggered spacing of tubing is standard practice 
With some manufacturers (Fig. 19, left) ; others who 
streamline their tubes to reduce air friction favor the 
straight line arrangement of tubes. 

Units not equipped with headers have one, two, or 


fin attached to al/ tubes 


fin for each 
tube 





Fig. 19. Left, finned surface attached to multiple tubes; 
right, individual extended surface for each tube. 
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three continuous trombone type copper coils and fins. 
The coils are staggered, and are arranged to provide 
for rapid drainage of the condensate and for freedom 
from expansion strains on the coil or external piping. 
The copper tubes are silver brazed to the bronze supply 
and return nozzles, as illustrated in Fig. 15. 

Secondary surface is usually provided in the form 
of fins. Primary and secondary surface should be pro- 
portioned to provide the maximum heat transfer from 
the heating medium to the air, and at the same time 
keep down the resistance to air flow across the heating 
surface. 

One manufacturer provides primary surface and 
secondary surface in the ratio of 1 to 8 for steam type 
unit heaters and in the proportion of 1 to 3 for hot 
water type unit heaters. The reason for the higher 
proportion of secondary to primary surface with steam 
is because of the higher heat transfer characteristics 
with steam as compared with hot water, due to the 
latent heat given up by the steam when condensing. 

Fins may be made in plates, the full inside width 
and depth of the unit, with openings of the proper 
number and size to suit the tubes, or they may be 
individual plates on each tube (see Fig. 19). In either 
case, it is essential that close contact be provided 
between the fins and the tubes all around to insure 
maximum heat transfer. Use of the same metal for 
fins and tubes eliminates electrolitic action and re- 
sultant corrosion at the junction points where two 
dissimilar metals exist in the presence of drops of 
moisture containing traces of acid which may con- 
dense on the fins while the unit is idle during the 
nonheating season. 

Some manufacturers insist on metallic bonding of 
fins and tubes (for example, Fig. 20), while others 
provide a tight fit by pressing the fins on the tubes, 
or by expanding the tubes in the fins. 

Whichever type of construction of header, tubes and 
fins is used, it is essential that the units be designed 
and tested for the maximum pressures and tempera- 
tures that are likely to occur. Most unit heaters of 
this type are guaranteed to withstand steam pressures 
and temperatures up to 150 lb saturated. 


Casing 


Casings are an important feature of unit heaters, 
not only from the standpoint of appearance, but be- 
cause they serve to collect the air as it leaves the fan 
and distribute it evenly over the face of the heating 
surface. They also serve to support and maintain the 
heating surface, the motor, and fan in their proper 
relationships with each other. 


Fig. 21. 
Streamlined 
inlet to fan 
casing. Here 
the motor is 
supported by 





dial 
Fig. 20. ra 
One method of brackets. 
attaching fins to 
tubes. 























Bracket 





Fig. 22. In this case, vertical brackets support the motor. 


It is essential that casings be of rigid construction 
to maintain the proper alignment of parts and to 
eliminate squeaks, vibration and rattling. Welded 
joints are desirable to insure rigidity except for such 
joints as are required for access to or removal of 
parts from the unit. When bolts are necessary, they 
should be of noncorrosive material and should be 
arranged to avoid projecting nuts or bolt heads. 

Some makes of unit heaters have a casing of suffi- 
cient depth to conceal the heating surface, the fan and 
nearly all of the motor, while others house the heating 
surface, and leave the fan and motor exposed. 

The back plate of the casing is shaped in some units 
to provide streamlined inlets, reducing the power re- 
quirement, as in Fig. 21. Another method is to pro- 
vide curved vanes, spaced radially from the center of 
the fan between the fan and the heating surface to 
provide even distribution of the air over the full face 
area of the unit. 

Supports for mounting the motor and fan in some 
types consist of two, three or four arms extending 
radially from the motor frame to the back of the cas- 
ing (see Fig. 21); in other cases, two vertical brackets 
from top to bottom of the casing, with a shelf mounted 
between them, are provided for the motor, Fig. 22. 
While it is desirable that the motor supports be 
designed to provide minimum interference with the 
air flow, it is equally important that they be rugged 
enough to withstand the strain of frequent starting 
and stopping of the fan. 

Adjustable louvers for directing the air stream 
should be provided on the face of the unit, as shown 
on the front view of Fig. 1. These should be preferably 
individually adjustable and capable of being locked 
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in place after adjustment. They should be of substan- 
tial construction and should not flutter in any position 
when the fan is in operation. Some manufacturers 
furnish louvers which are balanced on center pins to 
guard against changing position due to their own 
weight. 

Where appearance is important, casings may be 
constructed of furniture steel, die formed with rounded 
corners and edges. Satin finish aluminum trim may 
be provided to cover the necessary joints, and the body 
finished in black or colors. 

Where appearance is not a major consideration, 
stress should be placed on smooth surfaces and a 
finish that can easily be kept clean. 


Fan 


The fan should be of suitable design to provide the 
necessary flow of air in an even stream, without 
pulsation or other noise, and with the minimum con- 
sumption of power. It must be of rugged construction 
to withstand stresses due to high speed of rotation 
and must be securely fastened to the shaft to prevent 
turning or sliding along the shaft. 

Blades may be constructed of aluminum or of steel 
plate and should be dynamically balanced to provide 
smooth operation at high speeds. The number and 
shape of the blades vary from two epicycloidal blades 
to four narrow blades with almost constant pitch along 
the edge of the blades. With a blade of constant pitch, 
there is a tendency to discharge the air in the form 
of a ring. One manufacturer, therefore, provides fixed 
radial blades between the fan and heating element to 
distribute the air more evenly over the surface of the 
unit. 

With fans of small diameter, higher speed motors 
may be used without excessive centrifugal stresses, 
thus reducing the motor size and the unit cost. Fan 
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Fig. 23. Air is drawn by fan into housing and around 
motor for cooling motor. 


HEATING AND VENTILATING’S REFERENCE SECTION 











Fig. 24. Header 
arrangement 
for one type 
projection unit 
heater. 





wheels vary from about 7% to about 24 in. diameter. 


Motor 


Motors for propeller type unit heaters are commonly 
of the totally enclosed type and should be of proper 
size to permit the unit to operate at its specified 
capacity without having the temperature rise of the 
motors exceed 55C (131F) above an ambient tem- 
perature of 40C (104F). If open frame motors are 
furnished, the temperature rise should not exceed 40C 
above an ambient temperature of 40C. 

One unit heater has a tubular lower support for the 
motor with an opening near the bottom through which 
air is drawn up into the housing around the motor, 
through the rotor of the motor, and out through open- 
ings in the front of the housing. This provides a cur- 
rent of cool air for removing heat generated by the 
motor, Fig. 23. 

Motor construction should conform to the latest 
standards of the American Standards Association. 
Motors must be furnished to suit the voltage and type 
of current available, and should be suitable for full 
voltage starting without reduced voltage equipment. 
They should be designed and constructed to withstand 
the maximum service conditions, and the character- 
istics should be such as to give minimum starting cur- 
rent for positive operation of the fan. Motors may be 
of single, two or three-speed type as desired, and 
equipped with seal type grease lubricated ball beaz- 
ings or wool packed sleeve type bearings. Conduit 
terminal boxes should be provided for the leads. 


PROJECTION TYPE UNITS 


Projection type heaters also consist of the same four 
major items listed for propeller type unit heaters but 
there are some differences in construction which should 
be considered. 

; The unit is generally of the draw-through type and 
1S SO arranged that in plan view the heating surface 
forms the perimeter of a circle or four sides of a 
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square. The air is drawn inward through the coil 
surface and is heated before it reaches the fan. 


Heating Surface 


The heating surface will have the same component 
parts as the propeller type unit but because of the 
arrangement of piping, very compact headers are 
feasible. With the circular shaped unit two vertical 
headers, one for supply and the other for return, may 
be installed side by side. The supply header will have 
an inlet connection near the top and the return header 
will have an outlet at the bottom as in Fig. 24. 

Units with heating surface in the form of a square, 
Fig. 25, have a supply header at one corner and a 
return header at the other corner. 

Coils may be one or two rows deep in the direction 
of air flow and from two to four rows high. Tubes are 
secured to the headers, and fins to the tubes, in the 
same manner as for propeller type units. 

Headers, tubes and fins may be of nonferrous mate- 


Fig. 25. Supply 
header on square 
projection unit is at 
one corner, return 
header at diagonal- 
ly opposite corner. 





rials, or cast iron headers with steel tube and fins may 
be furnished. 


Casing 


Casings include top and bottom plates, vertical side 
pieces or wire grilles, motor supporting brackets, outlet 
rings, diffusers and louvers or nozzles. The top casing 
may be provided with a cone shaped depression which 


Fig. 26. Adjustable 
blades on projec- 
tion heater outlet. 
In the upper view, 
blades are nearly 
vertical; in lower 
view they are being 
changed to a nearly 
flat position. 























Fig. 27. Anemostat 
type outlet for pro- 
jection heater. 





not only serves as a guide for the air entering the fan, 
but also provides space for the motor, or it may consist 
of a flat plate reinforced with stiffening angles with 
a small cylindrical pocket for the motor. The bottom 
plate may be equipped with a radial or spoke type 
deflector having individually adjustable blades, Fig 26; 
with anemostat type outlets to diffuse the air without 
drafts, Fig. 27; or with louvers to direct the air stream 
toward one general area. One type is equipped with 
a cone jet deflector, Fig. 28, mounted on a plate which 
is separated by a vertical gap from the unit proper. 
This is to induce air flow through this gap, thus 


handling more air and reducing the outlet temperature. . 


Some makes of circular shaped units have the top 
and bottom plates connected together by a grille. This 
improves the general appearance without restricting 
air flow. 

Still another type has discharge outlets which slowly 
revolve so as better to circulate the heated air. This 
type is illustrated in Fig. 29. 

Square shaped units may have vertical corner plates 
to connect the top and bottom plates and at the same 
time to conceal the short sections of bent tubes where 
fins cannot be installed. Fig. 30 shows the finished 
appearance of the surface illustrated in Fig. 25. 


Fan 


Fan blades are generally of similar construction to 
those provided for propeller type unit heaters of 
similar capacities. 


Motor 


Motors are also of similar construction to those 
provided for propeller type units with the exception 
that they must be suitable for installation and opera- 
tion in a vertical position. This requires that bearings 
and lubrication be designed accordingly. As this type 
of unit is commonly installed in locations where it is 
not readily accessible for lubrication, it is desirable 
that sufficient lubricant may be provided to last during 
the entire heating season. 


BLOWER TYPE HEATERS 


The heating surface of blower type unit heaters is 
commonly installed on the inlet side of the fan and 
consists of short headers at opposite ends of the unit 
with finned type tubing between the headers, Fig. 31. 
As the heating surface is comparatively long, it is 
necessary to provide for expansion of the tubing when 
heated. This may be done by offsetting the tubes to 
provide the necessary flexibility. With headers at 
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opposite ends, the supply and return connections will 
also be on the opposite ends of the unit. If units are 
installed in locations where both ends are accessible, 
this arrangement is satisfactory, but some manu- 
facturers provide heating surface with steam and 
return headers, and connections on the same end with 
U-shaped tubes connecting the two headers. This 
is desirable where the unit must be installed in a 
corner. 

Materials of headers, tubes and fins, and the connec- 
tions between them, are similar to those used for 
propeller type units. 


Casing 

Casings are furnished in several forms including 
high and low model floor units, wall type units, and 
ceiling type units, Fig. 3. Casings include the body 


proper which encloses the heating surface, fans, and 
the filters if required, the motor support, the guard 
over the belt drive, the outlet cowls or grilles, and the 
feet in the case of vertical units. 


Deflector 





Fig. 28. Louvers to direct air stream are employed 
in this heater. 


Casings should be ruggedly constructed of not less 
than 14 gage steel plate reinforced with angles or 
channels of not less than 10 gage steel. The joints 
should be welded except when removable plates are 
required for access to fans and heating surface. Bolted 
plates should be provided with bolts and nuts of non- 
ferrous materials to permit their ready removal after 
a long period, if necessary to open the unit for in- 
spection or repairs. 

Motors are usually mounted on the outside where 
they are out of the heated air stream and accessible 


Fig. 29. In this unit 
the discharge out- 
lets slowly revolve 
to obtain better air 
distribution. 


Revolvin 
Discharge 


DIAL AAS 
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Fig.30. Casing 
covers headers and 
corners of unit 
shown in Fig. 25. 





for lubrication and inspection. A substantial bracket 
should be welded to the casing to support the motor 
without vibration when operating at the maximum 
speed. 

Floor type units are usually provided with legs die 
formed from heavy steel plate preferably of not less 
than 10 gage steel. 

Separate outlets are commonly provided for each 
fan. These outlets may be either of short or long neck 
design in accordance with the requirements for air 
throw. Cowl type outlets at the end of the neck pieces 
may be arranged to discharge the heated air in any 
desired direction, or duct work may be attached to the 
fan outlets to deliver the heated air to any desired 
location. 

As the distance of throw is dependent on the air 
velocity leaving the unit, the area of the cowl outlets 
is important and should be checked before ordering. 

Wall type units may be of the vertical or inverted 
type, and do not require legs. Otherwise, their con- 
struction is similar to the floor type units. 

Ceiling type units are also furnished without legs 
and as they are installed in a horizontal position the 
cowl outlets are usually designed for a slightly angular 
downward discharge. 

When duct work is to be provided from any or all 
of the outlets for floor, wall or ceiling units, the regu- 
lar necks and cowl outlets should be omitted, and the 


duct work should start from the casing of the unit 
heater. 


Fans 


Fans for blower type unit heaters are usually double 
width, double inlet, housed, centrifugal fans with 
multiblade forward curved type wheels mounted on a 
common shaft for parallel operation, as indicated in 
Fig. 31. 

The forward curved blade type of fan has the advan- 
tages of maximum capacity for size of fan, and quiet 
operation. As in most installations, the unit is in- 
stalled without duct work, there is no uncertainty as 
to the static pressure against which the unit must 
operate, and therefore no danger of overloading the 
motor. If duct work is to be installed, on the outlets, 
the resistance of the system should be carefully com- 
puted and the manufacturer advised when quoting on 
the unit. 

The fan shaft is generally long and, in some cases, 
a center bearing may be provided in addition to bear- 
ings at each end. If such a bearing is required, pro- 
Vision must be made either in the design of the unit 
or in the method of the installation to permit access 
to this bearing for inspection and lubrication. If 
bearings are provided on the ends only, the shaft must 
be of ample diameter to withstand stresses due to 
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deflection and high rotative speed. Bearings may be 
either ball bearing or of the sleeve type. 


Motors 


The motor may be of standard construction of suit- 
able type for the operation of the unit at either con- 
stant or variable speed as desired, and wound to suit 
the type and voltage of current available. It may be 
either direct connected to the end of the fan shaft by 
means of a flexible coupling, or through V-belt drive 
and pulleys. If a V-belt drive is furnished, sliding rails 
should be provided under the fan to permit adjustment 
of the belt, and a belt guard added to prevent accidents. 

It is essential that if a unit heater is to be installed 
in a horizontal or inverted position, the manufacturer 
be advised in order that suitable bearings may be pro- 
vided for the fan shaft and for the motor. 


Filters 


Filters are sometimes used witli unit heaters of this 
type and these are usually of the throw away style 
consisting of a frame with an inexpensive refill filter 
pad which may be replaced by a new pad when dirty. 
The unit heater should be so arranged that filters, if 
provided, are readily accessible for replacement. 


SUPPLY AND RETURN CONNECTIONS 


Typical supply and return connections for use with 
low and high pressure steam are shown in Fig. 32, 33 
and 34. The essential requirements of a good piping 
job for a unit heater are: 


1. Proper size and arrangement of supply and re- 
turn connections to deliver the full amount of 
steam or hot water required under maximum 
conditions of load on the unit heater, and to 
permit the rapid removal of condensate or water 
from which the heat has been extracted; 

2. Removal of air or other noncondensable gases as 
rapidly as they maye be liberated or formed; and 

3. Provision for cutting out the unit for inspection 
or service without interference with the opera- 
tion of the remainder of the system. 


Fig. 31. General 
arrangement 
of floor type 
heater showing 
headers, heat- 
ing surface and 
dual fans. In 
some cases 
three or even 
four fans are 
used. 
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Fig. 32. (Left) Piping for low pressure gravity steam system, with a closed gravity return. 
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Fig. 33. (Center) Piping for 


vacuum pump system or system with vented return. Fig. 34. (Right) Piping for high pressure gravity steam systems. 


With on-and-off control of the unit, a gate valve may’ 
be provided in the supply to the unit. This valve is 
normally left wide open but may be closed if necessary 
to remove the unit heater for repairs or adjustment. 

If modulation control is to be provided, then the 
valve in the supply line must be opened or closed by 
steps in accordance with the heating requirements. 
Where such a valve is used, it is advisable to provide 
a gate valve in front of it, which may be closed when 
necessary to remove or repair the automatic valve. 
Return connections should always be the full size of 
the tapping on the unit heater and should be provided 
with a dirt pocket with removable cap to catch any 
dirt or scale that may pass through the heater. 

With a vacuum system or a low pressure steam 
(below 15 lb pressure) and a vented return system, a 
combined float and thermostatic trap provides a sat- 
isfactory means of passing both condensate and air 
without allowing the passage of steam. With a closed 
gravity return system, the air should not be discharged 
into the return main and it is advisable to install a 
quick vent air valve from a connection between the 
heating surface and the check valve. 

If modulation control is provided on the supply to 
the unit heater and fans run continuously, it is ad- 
visable to provide a vacuum breaker on the connection 
to the quick vent air valve, to prevent formation of a 
vacuum in the heater when the steam supply is 
throttled. 

With high pressure steam, a bucket type trap is 
desirable for the returns, and a pet cock should be 
provided to permit removal of the air when starting 
up the unit. 

With low pressure systems, it is desirable but not 
essential to provide a gate valve beyond the trap, but 
with a high pressure system, a valve should always be 
provided to permit opening or removal of the trap, if 
necessary. 

With hot water connections, a gate valve should be 
provided on both supply and return connections and a 
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pet cock should be installed for venting the system 
when filling, or when air collects in the unit during 
operation. 


THERMOSTATIC CONTROLS 


A commonly used and generally satisfactory method 
of controlling the output of a unit heater to suit the 
demand is by a thermostat so connected that, when a 
predetermined temperature is reached, the current 10 
the motor will be shut off and the unit stopped. The 
valve in the steam supply to the unit is not auto- 
matically controlled. This method reduces the stresses 
on the heating surfaces of the unit because the pres- 
sure and temperature in the heating element remain 
constant. The thermostat should be so located that it 
will not be in the path of the warm air stream from 
the unit heater. 

Thermostats for small unit heaters should be de- 
signed for the maximum current and the voltage 
required by the motor. Thermostats without ther- 
mometers, but with lock covers and key adjustment to 
prevent change of setting by unauthorized persons, 
are desirable. Thermostats should be provided with a 
conduit mounting box. 

In some cases it is advisable to provide low limit 
control in addition to the room thermostat. This con- 
sists of a surface aquastat strapped on the return line 
between the unit heater and the trap. If there is no 
steam at the unit this will prevent operation of the fan 
and thus prevent objectionable blasts of cool air. 

Modulation control of unit heaters is sometimes pro- 
vided. The advantages claimed for this type of control 
are constant discharge temperatures in place of inter- 
mittent blasts of hot air and a tendency to decrease 
stratification. 

If a modulating valve is used, it is advisable also to 
provide auxiliary pressure control to shut down the 
fan when the pressure is reduced to a point where the 
heating capacity of the steam becomes ineffective. 
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Ventilation Requirements for Industrial Solvents —Part 4: 


Industrial Applications of the 
Dilution Principle 


W. C. L. HEMEON 


Industrial Hygiene Foundation, 
Mellon Institute, Pittsburgh, Pa. 


The fundamental principles described in the preced- 
ing articles of this series apply to all processes 
where a solvent may evaporate into the working 
atmosphere. A discussion of selected design problems 
encountered by the writer is presented in this 
concluding section as illustrative of the practical 
application of the principles of solvent vapor dilution. 


COMMON ventilating arrangement for rubber 
fabricating operations is the work table with 
exhaust slots at both long edges, similar in principle 
to the conventional arrangement for plating tanks. 
This method of exhaust has seen wide application 
during accelerated war production of miscellaneous 
sheet rubber cementing operations: raincoat making, 
barrage balloon, and self-sealing gasoline tanks ac- 
cessories, life rafts, life preservers, and many others. 
An empirical design basis has been widely adopted 
for specifying the rate of air exhaust, namely, 50 
cfm per sq ft of bench area. This basis has been 
fairly successful in maintaining satisfactory at- 
mospheric conditions in such shops, often, however, 
by grossly over-ventilating the space at the expense 
of heat and heating equipment for winter operation. 


Design Factors 


The principles employed in the previous articles 
apply to the common double-slot exhaust, therefore 
no flat rule like 50 cfm per sq ft is universally 
appropriate. 

If the job dilution rate for the operations at a 
particular bench is 1500 cfm and the bench area 30 
sq ft, then an exhaust of 50 cfm per sq ft would 
result in vapor concentrations inside the duct system 
Itself that would be acceptable for the general at- 
mosphere. Now since the mechanical arrangement 
under consideration is partially a local exhaust sys- 
tem (because some of the vapors will be withdrawn 
at their source), the average concentration inside 
the duct system can and should be materially greater 
than the design concentration. The higher the con- 
centration of vapor in the exhaust air, while main- 
taining satisfactory concentrations at breathing level, 
the more economical are the results. 

Where the economics warrant, detailed calculations 
Should be made, considering (1) the rate of evapora- 
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Fig. 4. Underground oil storage tank whose lining with 
synthetic rubber sheeting is nearly complete. During ap- 
plication of the lining, the atmosphere was contaminated 
with vapors of the volatile solvent methyl-ethyl ketone. 
The successful application of dilution principles to this 
problem is described in the accompanying article. Photo 
courtesy Boston Woven Hose and Rubber Co. 


tion of solvent and (2) location of evaporation sources 
relative to the exhaust slots. Application of (2) en- 
ables an estimate of the relative proportion of total 
vapor that will originate entirely within the field of 
local exhaust. The data of Table 5 (H&V:3:46:p84) 
will serve to define the local exhaust area. 


Approximate Rule 


For approximate estimates where possible economies 
are limited, one may assume, arbitrarily, that one-half 
of the vapors will be withdrawn by local exhaust and 
the other half will constitute spillage. Then the 
proper ventilation rate through the lateral exhaust 
would be 50% of the job dilution rate for the par- 
ticular operation. Thus, if the rate of evaporation 
is such as to indicate a dilution rate of 1500 cfm, one 
would estimate a suitable (approximate) ventilation 
rate of 


1500 « 0.50 — 750 cfm. ‘ 


Canopy Hood 


On one occasion, the writer designed ventilation for 
a series of machines, each of which evaporated solvent 
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from a small open tank tended by a worker. Equip- 
ment surrounding the edges of tanks would make it 
extremely inconvenient, if not impractical, to install 
lateral exhaust slots. It was equally impractical to 
bring any exhaust connection down closer to the tank 
surface than the level of the worker’s head. 


Unconventional 


There vas a simple though unconventional solution 
to the problem— installation of small canopy hoods 
above the tanks, just above the worker’s head, with air 
exhausted at a rate adequate to dilute the vapors to 
the ventilation design concentration. Much to the con- 
sternation of others, this design was followed and the 
ventilating system installed. 

The argument against the design was conventional 
—that the exhaust would draw the vapors upward past 
the face of the worker, thus subjecting him to exces- 
sive concentrations. It was also objected that the 
vapors were heavier than air and, therefore, would 
tend to overflow the sides of the container and sink 
to the floor. 


Objection Answered 


The answer to the first objection will be apparent 
to the reader from the following discussion. The air 
flow specified was such as to result in acceptable con- 
centrations up inside the hood and the interior of the 
duct system itself. Therefore, while it could be stated 
that there was a tendency for vapors to be drawn 
upward from their source past the breathing level 
of the worker, it was equally true that fresh air was 
also being drawn past the breathing level and in just 
the right proportions to result in satisfactory con- 
centrations at that point. 


The inherent absurdity of the vapor density con- 
cept that constituted a part of the objection to this 















































Fig. 5. Portable ventilated bench for application of 
rubber cement to sheet material. Slots for exhaust 
along both sides communicate with chamber under- 
neath. Propeller fan discharges contaminated air 
directly into working space but highly diluted. 
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design has been demonstrated in our previous dis- 
cussion of this subject.* 


Underground Tanks 


The unusual ventilation problem described below 
illustrates a striking application of these design 
principles. An underground concrete oil storage 
tank was to be lined with sheet material by an 
operation roughly similar to a wall-papering job, 
but employing a rubber cement adhesive containing 
the volatile solvent, methyl-ethyl ketone (See Fig. 4). 
The tank, nearly 150 ft in diameter and 20 ft high, 
had only two small openings in the ceiling. Work 
benches were to be placed on the floor inside and a 
crew of men engaged for one to three weeks, working 
8 hours daily, to cement the sheet material to walls 
and floor. Cement would be applied to the sheeting as 
it lay on the benches and again to the section of wall 
or floor designed to receive the strip. 

Local exhaust for removal of vapors at their source 
was plainly out of the question. 





Fig. 6. Photograph of arrangement illustrated in Fig. 5 
viewed from opposite end. 


Application of principles of design outlined in these 
articles was successfully employed. The pertinent data 
are summarized below. 


Design Data 

Solvent: Methyl-ethyl ketone is not known to be 
toxic but possesses an odor likely to be highly objec- 
tionable to workmen in high concentrations. 

Ventilation Design Concentration: To ascertain the 
maximum concentration of the vapor that might be 
tolerable and acceptable to workmen tests were con- 
ducted in a test chamber (at the Harvard School of 
Public Health under the direction of Professor Philip 
Drinker), where several subjects were exposed for 
5 minutes to various concentrations and asked to vote 
on each. All agreed that 200 ppm would probably be 
considered satisfactory. On the basis of these tests a 
concentration of 150 ppm was selected as the ventila- 
tion design concentration. 

Rate of Solvent Evaporation: From preliminary 





* “Air Dilution in Industrial Ventilation,” by W. C. L. Hemeon, 
HEATING AND VENTILATING, March, 1941. P.72). 
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tests conducted by the contractor on the probable rate 
of application it was estimated that solvent would be 
used at an average rate of 11 pints per hour, but the 
“spot rate” would be 10 times as great, or more, dur- 
ing a few minutes. 

Sources of Evaporation: Surface of work benches 
3 ft wide and 20 ft long, which would be mounted on 
casters and moved frequently to various parts of the 
space; also from spaces of double width and the same 
length on successive sections of the wall or floor, i.e., 
6 ft wide and 20 ft long. 


Method of Design 


The job dilution rate for the space, on the basis 
of 11 pints per hour, is seen to be slightly less than 
6000 cfm; hence an air supply of this magnitude would 
maintain average concentrations at about 150 ppm. 
In the final design the air supplied became 8000 cfm 
and fresh air at this rate was forced into the tank by 
a propeller fan in a suitable housing on the ground 
surface. 

The maximum rate of use of solvent over short- 
time periods at the work bench or at the wall would 
require ventilation at a rate of some 60,000 cfm. This 
calculation indicated clearly the need for special air 
distribution means, otherwise workers would be ex- 
posed at times to concentrations several times the over- 
all average in the space. 


Bench 


The arrangement selected to accomplish effectual 
results at the work table comprised a local exhaust 
system in the form of slots on each long edge com- 
municating with an exhaust plenum chamber under 
the bench. The chamber was exhausted by means of 
a propeller fan at one end, which discharged the air 
out into the space adjoining the work bench, mixing 
it effectively with surrounding air. Fig. 5 and 6 
illustrate the arrangement. 

An air flow rate of 100 cfm per square foot of bench 
area was indicated on the basis of principles and ex- 
perience with local exhaust for tanks and the like. 
A specification requiring a propeller fan of 6000 cfm 
capacity was laid down from these considerations. 


Walls and Floor 


For mixing of vapors originating at walls or floors 
where cement was applied, a similar arrangement was 
evolved, although the mechanical form was quite dif- 
ferent. Several portable exhaust plenum chambers 
with slots and propeller fans were constructed in such 
a manner that when fastened to the portable staging 
they formed a practically continuous slot on each side 
of the 6-foot wide space. The vertical wall in this case 
corresponds to the bench top and the two slots flanking 
the wall area act to exhaust air laterally across the 
surface exactly as at the work bench. The propeller 
fans fling the contaminated air outward, mixing it 
with the surrounding atmosphere. (See Fig. 7.) 


Test Results 


After the equipment had been constructed and placed 
In operation, atmospheric analyses were made at 
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several locations for comparison with the ventilation 
design concentration of 150 ppm. 
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Fig. 7. Portable exhaust arrangement for displacement 
of solvent vapors in lining of wall. Vapor is withdrawn 
through slots and discharged, well diluted to adjoining 
space. General ventilation of space is not illustrated. 
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Sample Location Test 1 Test 2 
(1 month later) 
At table during application of 
P| || ee a rer rrr 130 120 
At wall or floor during applica- 

C8 sc cet cdeaawewesseeseess 150 100 
General air at distance....... 110 120 
General air nearer sources.... 110 80 
Exhausted air from table..... 400 





The small differences in concentrations near the 
source of vapor and in the general air at a distance 
bear testimony to the effectiveness of the distribution 
system. The fact that no concentrations exceeded the 
ventilation design concentration of 150 ppm proves 
that the preliminary estimate of the rate of evapora- 
tion was accurate. That had been the only uncertain 
factor. It was a foregone conclusion that the concen- 
trations would be as predicted if the assumed use rate 
were realized. 

The design of this ventilation system was developed 
in collaboration with Mr. T. M. Knowland of the Bos- 
ton Woven Hose and Rubber Co., Cambridge, Mass. 
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Engineering Control 


of Welding Exposures 


B. F. POSTMAN 


Industrial Hygiene Engineer*, Employers Mutual Liability Insurance Co. 


Much has been written about the exposure of opera- 
tors to toxic and nuisance contaminants dispersed 
from electric welding operations. Little has been 
published covering the field experience of recom- 
mended local ventilation design data, such that the 
results of this experience, possibly with some modi- 
fications, may be utilized for future designs. The 
accompanying article is primarily concerned with the 


practical.aspects of developing and applying effec-— 


tive controls for welding procedures which are a part 
of general shop operations. These may include small 
bench welding, or large shop operations involving 
the use of positioning machines as differentiated from 
operational procedures performed in ship work. 
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HE contemplated control of welding procedures 
may be necessary for protection against exposures 
resulting from volatilization of galvanized surfaces, 
volatilization from surfaces which have been coated 
with paint containing lead, mercury, cadmium, an- 
timony or arsenic as ingredients, or volatilization from 
surfaces plated with chrome, cadmium or other metals 
which may be harmful to the health of welders. 
Furthermore, the control may be necessary for pro- 
tection against the inhalation of materials volatilized 
and dispersed from coated welding rods. Due to the 
variability of work being handled in normal shop 
operations, there are bound to be occasions when a 
welder may be unnecessarily exposed to the inhalation 
of harmful substances. It may therefore be axiomatic 
to state that adequate en- 
gineering control should be 
provided for all welding 
operations. This is not only 
in accord with good in- 
dustrial practice but con- 
forms to statements made 
by recognized medical and 
engineering authorities. 
After it has been deemed 
necessary to provide engi- 
neering control, then the 
question naturally arises as 
to the cost of such control. 
Such cost must be predi- 
cated on the type cf ventila- 
tion to be utilized for the 
installation under consid- 





*Formerly Captain, Sanitary Corps 
——Army Industrial Hygiene Labora- 
7: Edgewood Arsenal, Edgewood, 


Volume in CFM for /50 or 200 fpm 


Fig. 1. Solution of Q = 10Vx’ 
for V = 75, 100, 150 and 200, 
showing air flow requirements 
for control of welding fumes. 
The preferable minimum con- 
trol velocity at source of con- 
tamination is 100 fpm. 
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Fig. 2. Chart for determining 
velocity and friction loss in 
metal ducts of various diam- 
eters. Knowing cfm, use solid 
curves and read velocity on 
left scale; use dot-dash curves 
and right scale to find friction. 
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eration. The first reaction 8 
is to suggest so-called gen- LY 4000 


eral exhaust ventilation—to 
be’ provided by the use of 
propeller fans located in the 
side walls or in the monitor 
roof section of the building. 

General exhaust’ ven- 

tilation for shop welding 
operations removes entirely 
too much air and therefore 
too much heat from shop 
areas. This is a major 
problem affecting all in- 
dustrial exhaust ventilation 
during the winter heat- 
ing period. Besides, once 
general dispersion results 
throughout an area, it is 
indeed difficult effectively 
to ventilate such an area. The problem then nar- 
rows down to providing local exhaust ventilation 
for all welding operations. It is with this phase of 
the problem that the present article is concerned. 

There are seven factors which should be considered 

in the design of any local exhaust system to be de- 
veloped for the control of dispersion from shop weld- 
ing operations. These are:— 

(1) Air quantity to be exhausted from each welding 
station; 

(2) Shape, size and arrangement of the welding 
hood ; 

(3) Type, size and length of flexible hose to be used 
between the welding hood and the branch ex- 
haust connection; 

(4) Type and capacity of the exhaust fan unit; 

(5) The problem of recirculating air from the weld- 
ing station to the general work area; 

(6) Adaptability of the contemplated system from 
the viewpoint of interference with the manen- 
verability of the welder or reduction in his 
production, or both; and 

(7) Personalized and continuous instruction of the 
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welder to “sell” him on the necessity for using 
the installed control. 
These items will be discussed in detail. 


Air Quantity 


The location of the exhaust hood relative to the 
source of dispersion, i.e., the welding torch, and the 
minimum control velocity desired at the operation, 
determine the air quantity to be exhausted from a 
welding station. 

Air quantity is based on the Dalla Valle equation :— 

Q=V (10x? + A) 

where Q —cfm of air to be exhausted, 

V =control velocity, fpm, at the source 
of dispersion, 

X == distance, ft, from hood to source of 
dispersion, and 

A = area, sq ft, of end of hose or hood. 

Since some limiting factors must be selected, 6 in. 
and 100. fpm have been assumed as the distance of the 
hood from the welding torch, and the control velocity 
desired to be maintained at the source of dispersion. 
Since A is small, it may be eliminated from the equa- 
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tion. By substituting the assumed values, the result- 
ing required air flow is found to be 250 cfm. 

Though some engineers recommend a control velocity 
of 75 fpm, field experience demonstrates that drafts 
in the working area easily upset the effectiveness of 
the installed control. It is on this basis that 100 fpm 
has been selected as the minimum control velocity. 

As an aid in determining air flow requirements for 
welding or for other point source dispersions, the 
curves in Fig. 1 have been developed. Four control 
velocities are indicated, which, with the variation in 
hood location, will readily determine the air flow with- 
out too much effort. A few examples will illustrate. 

(1) —75 fpm control velocity, hood located 6 in. from 

welding operation. 

The 75 fpm curve, using left scale, indicates 
that 190 cfm will be required to provide con- 
trol at the indicated distance. If the hood is 
moved to a point 8 in. from the welding torch, 
without changing the desired control velocity, 
the required air flow will be 335 cfm—an in- 
crease of 76%. 


(2)—100 fpm control velocity, hood located 6 in. 


from welding operation. 

The required air flow will be 250 cfm. By 

changing the hood location to 8 in., control 

velocity to remain the same, the air require- 

ment will be 445 cfm—an increase of 78%. 

These figures are significant as they indicate why 

some welding control installations are not functioning 
properly. It may be the result of insufficient air flow, 
hood located too far from the source of dispersion, 
and/or, usually, insufficient suction at the fan with 
the corresponding lack of adequate motor power. 
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Fig. 4. Electric welding repair of stainless steel baskets. 
Note fume dispersion to the general work area when 
controls are off. 


The reason for using the distance 6 in. instead of 
8 in. or 10 in. is to reduce the quantity of air to be 
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Fig. 3. Typical detail design for control of welding fumes. Dimensions are approximate; ducts to be 24 ga. G.l., riveted 
and soldered. Draw band or slip joint to be provided at fan inlet, and slide type blast gate for each hood. 
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Fig. 5. Electric welding repair of stainless steel 
baskets. Note effectiveness of applied control in pre- 
venting fume dispersion to the general work area. 


exhausted from each welding station, as illustrated in 
the examples presented above. Increased air flow may 
increase either the internal diameter of the flexible 
hose to be used, or using the same diameter hose, there 
will be an increase in the resulting friction loss which, 
in the final analysis, means increased motor capacity 
for the exhaust fan. 

At any installation or operation where flexible hose 
is to be handled by the operator, the tendency is to 
reduce the size of the hose without any investigation 
being made to determine the effect on the reduced air 
flow. The curves shown in Fig. 2 have been developed 
to illustrate what happens when air flow and pipe sizes 





Fig. 6. Air flow test of fish-tail type exhaust hood 
without flanges. 
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are promiscuously abused. Since test data are not 
available covering the friction loss through flexible 
hose, the standard friction data for equivalent diameter 
sheet metal ducts are utilized. The estimated resist- 
ance of the flexible hose is then evaluated as explained 
later under Size and Length of Flexible Hose. For 
welding installations, the author has predicated his 
designs on exhausting 250 cfm through a 4-in. ID flex- 
ible hose. Referring to Fig. 2, the velocity of the air 
flowing through 4-in. duct is 2870 fpm. If the hose is 
reduced in size to 3-in. ID (the usual installation) the 
resulting velocity of the air flowing through the hose 
will be 5100 fpm. The estimated friction loss for the 
two velocity conditions will be 3.4 in. per 100 ft of 4-in. 
duct and 14.85 in. per 100 ft of 3-in. duct, respectively. 
To some the increased friction loss is entirely jus- 
tifiable even though it does increase the power required 
to operate the exhaust fan. To be sure the increased 
friction loss means a small inside diameter of hose 
which may be acceptable to the welder, for in the final 
analysis it is he and he alone who handles the hose. 
On the other hand it is not good engineering economics 
to maintain such high air velocities in hose used for 
exhausting contaminants dispersed from welding 
operations. Thus for the lower air velocity, i.e. 2870 
fpm, it will be satisfactory to use a 4-in. hose which is 
heavier (1.350 lb per ft for 4-in. ID as against 1.015 
Ib per ft for 3-in. ID in one type of lightweight un- 
packed flexible metal hose) and less flexible than the 
3-in. ID hose. 

For shop installations where welding is performed 
at benches, tables, on the floor or at positioning 
machines, 4-in. ID hose is recommended. For ship 
welding operations, 3-in. ID hose is normallly used as 
it is more flexible and may be more easily handled. 


Welding Hood 


Reference will only be made to shop welding opera- 
tions. Since a welder usually welds a section 8 or 
9 in. in length before he breaks his arc, the fish-tail 
type of exhaust hood shown in Fig. 3 was developed. 
This hood is provided with a rectangular inlet 8 in. x 
3 in. With air air-flow of 250 cfm, the entrance or face 
velocity at the hood opening is 1500 fpm. 





Fig. 7. Air flow test of fish-tail type exhaust hood com- 
plete with flanges on all four sides of inlet. 
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Fig. 8. Air flow test of circular type exhaust hood 
without flange. 


Fig. 3 illustrates a design of a welding installation, 
complete with hood, piping details and exhaust fan 
requirements. Flanges were provided for three sides 
of the hood opening. Experience has demonstrated 
that it is preferable to provide flanges on all sides of 
the hood opening since in the majority of cases welding 
is performed at distances 4 to 8 in. from the top of the 
table or bench. The operator will not be very coopera- 
tive at first, to the extent of moving the hood as he 
progresses with his welding. However, the newness of 
the device and its apparent clumsiness are soon over- 
come, once the operator realizes that the installed 
control is for his protection. 

A recent design was developed for a local exhaust 
system to control exposures from nine welding sta- 
tions located in four welding enclosures. The air- 
flow requirements were based on 200 cfm, to pro- 
vide a control velocity of 75 fpm at the welding 
torch which was to be located 6 in. from the face of 
the exhaust hood. Though the control of welding 
fumes was apparently adequate with the imposed 6-in. 
limitation, it seemed desirable that future designs 
should be based on 250 fpm to provide a control 
velocity of 100 fpm at the source of dispersion, 6 in. 
from the exhaust hood. Draft from open doors and 
windows had a tendency at times to whip the fumes 
away from the exhaust hoods. 

The area of maximum fume dispersion occurred at 
the station located nearest the exhaust fan, where 
stainless steel mesh baskets were repaired or rebuilt. 
Though each of the four welding enclosures was pro- 
vided with two exhaust hoods (the last enclosure con- 
tained three hoods) and flexible metal hose branch 
connections, the operators did not seem to favor the 
use of the installed controls. 

It was then that personalized instruction was at- 
tempted. This method of approach proved fruitful. 
Each operator was given a general outline covering 
the need and desirability for the installation of the 
system, i.e. to remove nuisance and harmful con- 
taminants from his breathing zone, special stress being 
placed on the distance factor involved. Welding was 
then started. The hood was slowly moved away from 
the welding zone until the dispersed fumes were be- 
yond the zone of influence of the hood. Welding was 
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then stopped. It was found that the location of the 
hood in reference to the location of the torch varied 
from 9 to 11 in. depending on local air disturbances. 
The operator was then instructed to locate the hood 
6 in. or less from the torch, depending of course on the 
type of job being welded. Two hoods were used for 
heavy work, particularly when welding was performed 
on stainless steel. Previous to the installation of this 
system, fume dispersion from stainless steel welding 
operations permeated the entire shop area. Typical 
dispersion is shown in Fig. 4, “Control off.” Fig. 5, 
“Control on,” illustrates the effectiveness of the in- 
stalled control. All of the welding fumes were removed 
from the breathing zone of the operator. 

Note the wire mesh which was provided over the 
rectangular openings of the exhaust hoods. It was 
found that this protection was necessary. Rags, paper 
lunch bags, gloves or caps were usually found in the 
nipple connection between the branch and the main 
exhaust line. In one booth a handkerchief completely 
blocked the opening to the main exhaust line, neces- 
sitating the removal of the hood and flexible metal 
hose before the cause for the lack of suction was 
discovered. 

An interesting set of photographs is shown in Fig. 
6 to 9. Those very evasive “trained arrows” which 
everyone talks about but which are rarely seen, were 
finally captured and photographed as they cavorted 
about in front of and into the exhaust hoods. The 
smoke ampules used for these photographs contained 
1% cc. of titanium tetrachloride. 

Fig. 6 shows the action of the air currents about 
the fish-tail exhaust hood without any flanges. Air 
velocity readings were taken with the heated-ther- 
mometer anemometer. An inspection of Fig. 7, which 
shows the hood complete with flanges on four sides of 
the opening, clearly indicates how the air currents 
were concentrated into a zone of increased effective- 
ness. As stated previously, the design control velocity, 
6 in. from the face of the hood, was 75 fpm. The 
resulting control velocity for the unflanged hood, 
measured along the center line of the hood axis was 
found to be 65 fpm. With the flanges shown in Fig. 7, 
this control velocity increased to 85 fpm, an increase 
of 31%. It is interesting to note that high velocities 
above and to the rear of the unflanged hood in Fig. 6 
were practically eliminated by the use of the flanges 
shown in Fig. 7, while it almost doubled the velocity as 
measured on a 45 degree line from the corner of the 
hood opening. Stray air currents are responsible for 
the erratic behavior of the smoke from some of the 
ampules. 

A somewhat more interesting result may be seen 
in Fig. 8 and Fig. 9. The circular exhaust hood was 
used only as an experiment for air flow distribution. 
It was found that this type of hood did not meet with 
the practical requirements of the operators as did the 
fish-tail type of hood. It may be noted in Fig. 8 that 
considerable air velocity is indicated at the last smoke 
ampule located on the extension of the hood center line. 
This ampule is located 18 in. from the face of the hood. 

The circular flange shown in Fig. 9 aided, though 
not as effectively as the flange shown in Fig. 7, in 
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concentrating the air flow in a sort of enveloping 
movement in front of the hood opening. In actual 
practice a square flange would have been used. 

The rectangular flanges finally installed on all fish- 
tail exhaust hoods had the upper flange curved for- 
ward, the curve starting from the upper edge of the 
hood opening. This type of flange seemed to be more 
effective than the straight flange. 

These photographs demonstrate more dramatically 
than words can describe, that suction applied to a 
hood or opening quickly loses its effectiveness as the 
source of dispersion or contamination is moved away 
from the source of suction. 

With slight modifications, the type of exhaust hood 
illustrated may be used advantageously for soldering 
and brazing operations. This is of particular impor- 
tance where so-called silver soldering is performed on 
cadmium with the use of fluoride fluxes. 

The size, i.e. the inside diameter of the flexible hose 
used for exhaust from welding operations, has been 
fully discussed under Air Quantity to the effect that 
for general shop operations 4-in. ID hose is preferable. 


Size and Length of Flexible Hose 


The length of flexible hose sections should be kept 
as short as possible consistent with the type of weld- 
ing operation being performed. If the major portion 
of welding is performed on a bench, table, or in a 
positioning machine, then short sections of flexible 
hose may be used very advantageously. If an oc- 
casional job is welded on the floor it may be necessary 
to provide a long hose connection which should not be 
used when a table or bench job is being worked on. 

Friction losses in flexible rubber or metal hose have 
not been evaluated to the extent that any published 
data may be used with safety. One engineer states that 
the friction loss of flexible metal hose is 15% greater 
than that for straight sheet metal pipe of equivalent 
diameter. Another engineer states that this factor 
should be increased to 25%. The author doubles the 
friction loss of straight pipe to evaluate the friction 
loss for flexible metal hose of equivalent diameter. 
This may be high but field tests and evaluations of cfm 
and static pressure of many systems seemed to check 
fairly well with the design data. The eventual con- 
tortions that long lengths of flexible metal hose may 
be twisted into by operators, are indeed beyond com- 
prehension. 


Type and Capacity of Exhaust Fan Units 

For the normal run of welding systems controlling 
a few stations, a CI full-housed V-belt-driven fan unit 
may be selected. Static pressures may range from 
2% to 5 in., depending on the system design and the 
velocity maintained in the branch connections and 
main exhaust line. It may be advisable to add one or 
two additional welding stations to the fan capacity 
selected, since it is not unusual to add stations to a 
system after it has been installed. The additional air 
quantities are so small, that in a majority of cases, the 
resulting motor horsepower will not even be affected. 

It is not considered good industrial practice to 
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Fig. 9. Air flow test of circular type exhaust hood 
complete with flange. 


recirculate air exhausted from welding operations due 
to the possible contaminants which may be present in 
the effluent air. However, where welding operations 
are performed in the center of large working areas, 
it may be impossible, due to overhead cranes or struc- 
tural interferences, to discharge air from welding 
operations to the outdoors. Under the circumstances, 
there may be two methods of air disposal: 

(1) Provide a high stack from the fan outlet, such 
that the effluent air will be discharged at high 
velocity towards the underside of the building 
structure. In this manner, the small amount of 
contaminated air will be diluted by the larger 
volume of air within the building proper. 
Nevertheless, dilution does not remove these 
contaminants from the work area. ; 

(2) Provide a discharge stack from the fan autlet, 
extend this stack up along an adjacent column 
and then discharge the contaminated air within 
the building as outlined under (1) or which is 
more desirable, continue the stack through the 
roof and discharge the air to the outdoors. 

The problem of heat conservation as it applies to 
exhaust air from normal welding operations is not 
thought to be a serious industrial problem. Where 
attempts are being made to exhaust large quantities of 
air by means of downdraft ventilation, for the control 
of exposures from welding operations where large 
positioning machines are involved, then the heat factor 
may become a serious problem. It is then that the 
problem of heat conservation and air recirculation 
should receive the consideration they deserve. 


Adaptability of the Installed System 

No matter how careful a design is developed, no 
matter how much is spent on an installed system for 
the control of exposures resulting from welding opera- 
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tions, if the operator or operators refuse to use the 
controls because they are unwieldy, interfere with 
their movements, reduce their productivity or are 
considered as just another “gadget”, then the original 
conception of an adequate control has sadly misfired. 
Unless the contemplated control meets not only the 
requirements of the job but also those of the operator, 
even though the latter’s requirements may be biased 
or based on ignorance, then the control will become an 
economic debit. 

However, there are ways of overcoming many of 
the objections, real or imaginary. Manufacturing pro- 
cedures may be revamped, the location of the opera- 
tions may be changed and finally operator education 
may be attempted. 

Personalized operator instruction is the most im- 
portant item for the successful application and utiliza- 


tion of any type of control which is as intimately 
related to a worker as a movable welding hood is to 
a welding operator. 

Simple, adequate and continuous instruction must 
become a part of every system designed for the con- 
trol of exposures resulting from welding operations. 
One successful method of approach has been previously 
discussed under the item Welding Hood. If it has been 
successful in one plant, it can be successfully applied 
in other plants. 

From the data submitted it has been shown that 
such facts as air quantity, hood design, distance of 
hood from source of dispersion, diameter of flexible 
hose, fan capacity—all have a bearing on the design 
and effective operation of a local exhaust ventilation 
system for the control of dispersion from welding 
operations. 





Radiant Heating Under Hardwood Floor 


Pipe for the conventional radiant heating 
system was hung from 2x 8 in. joists under 
a completed hardwood floor of a residence in 
Cooperstown, Pa. After pipes were in posi- 
tion, 2 x 4’s were nailed on edge to the bottom 





(Right) Pipe and sleepers in place before in- 
sulating board was placed. 





(Below) Insulating board hides the piping that 
provides heat for first floor and basement. 








of the joists, between the pipes. Other 2 x 4’s 
were fastened to these bottom edges to form 
sleepers, resulting in 12 in. air space between 
the sub-flooring and the sleepers. A layer of 
aluminum coated insulating paper was tacked 
on top of the sleepers, and another layer of 
the coated paper was placed on the bottom 
forming a 2-in. air space between the insula- 
tion. Finally 34 in. semi-rigid insulation 
board was nailed to the underside of the 
sleepers in direct contact with the aluminum- 
coated paper. Circulation through the pipes 
was insured by a small pump on the return 
main. A hand-fired coal boiler supplied 140F 
water. In calculating the amount of pipe re- 
quired, a heat transfer coefficient of 1.75 was 
used, or one-half that for pipe installed in 
concrete floor slabs. 
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The Comfort Bonus of Insulation 


Wall insulation and double windows affect the 
economy of heating not only by reducing heat loss 
from room air through walls but also by making pos- 
sible lower comfortable ambient air temperatures. 








HE fuel-saving advantages of building insulation 
| a double windows are well known not only to 
engineers, architects, and builders but to laymen as 
well. However, the engineer is, perhaps, a step ahead 
of the other groups in appreciating the importance 
and advantages of such insulation in reducing the 
inside wall surface temperature. 

On the other hand, although he appreciates the 
point, the engineer has had, in most cases, no method 
of measuring quantitatively the effect of the inside 
surface temperature on the physical environment and, 
consequently, on the comfort of the occupants. This 
discussion describes a method of evaluating this factor 
which is affected by the use of building insulation 
and/or double windows. Any increase in comfort is, 
of course, in addition to the fuel savings, so that it 
is a plus or bonus value received by the building 
occupant. 


Operative Temperature 


The four major factors which influence one’s feeling 
of comfort insofar as heat is concerned are (1) air 
temperature, (2) humidity, (3) air motion, and (4) 
radiant temperature of the environment. Experiments 
at the Harvard School of Public Health showed that 
subjects were unable to detect changes in humidity 
between 30% and 60% at ordinary room temperatures. 
Since this is the usual range of living space humidities, 
the factors of concern here are thus reduced to three. 

The factor of radiant temperature is a somewhat 
complicated one. The mean radiant temperature de- 
pends not only on the temperature of all the enclosing 
surfaces, but on the relative importance of each in 
its effect on body heat loss. An accurate determination 
of the MRT involves the exact positions and distances 
of the human body relative to the surfaces. A less 
accurate method (but sufficiently accurate for working 
purposes) is to use for MRT an average of the tem- 
peratures of the surfaces weighted according to the 
areas of the respective surfaces. 

Thus the mean radiant temperature, t,, of a room is 


ite A,S, + AyS, + A,S, + A; S; + A. 8, 
A, + Ay +A, + Ar + A, 


where A,, A,, A,, A;, and A, are the areas of outside 
glass, outside wall, inside walls or partitions, floor, and 
ceiling, respectively, and S,, S,, S,, S;, and S, are the 
Mside surface temperatures of outside glass, outside 
wall, partitions, floor and ceiling, respectively. 

A paper by Gagge (1940) defined the relationship 
among air temperature, radiant temperature of sur- 
Toundings, and air motion. The relationship is ex- 
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Insulation affects both heat loss and comfort. 


pressed by the term operative temperature — which 
describes the combinations of factors providing a 
constant thermal environment. 

The formula is: 


21.3 + 0.533 t, + \/V (0.121 t, — 5.5) 





t, = 
0.752 + 0.064.\/V 


where ¢, — operative temperature, F, 
t, == mean radiant temperature, F, 
t, == air temperature, F, 
V —air velocity, fpm. 


By the foregoing equation, any combination of t,, 
t. and V which produces the same t, as another com- 
bination will produce an equivalent physical environ- 
ment. Comfort is not involved directly, for Gagge and 
his coworkers did not attempt to measure sensations 
of warmth or cold. It seems reasonable to believe, 
however, that within limits an operative temperature 
from one combination of the variables may be equally 
comfortable with another set giving the same ¢,. If 
this assumption is correct, then, if extreme variations 
are excluded, we can say that the heating system 
should produce an operative temperature which the 
occupant finds comfortable, and ¢,, t¢. and V can be 
varied (within limits) so long as their net result in 
t, remains fixed. 

Most living quarters have so-called “still air’ con- 
ditions, usually defined as 15 fpm air velocity. Conse- 
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Fig. 1. Graphical solution of the equation for operative temperature for “still air” spaces where air velocity is 15 fpm. 


quently, for these “still air” spaces, t, can be expressed 
in simpler form as: 


t, == 0.533 t, + 0.467 t, 
when V — 15. 


A graphical solution of this equation is given in 
Fig. 1. 


If t, and t, are both 70F, then 
t, = 0.533 « 70 + 0.467 « 70 —= 70.0 


so that in living quarters, for people more or less at 
rest, the value of t, is at least close to the conventional 
air temperature we try to maintain. 

The foregoing conception that the function of the 
heating system is to maintain a fixed operative tem- 
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perature can perhaps safely be expanded to say that 
this operative temperature will probably be reasonably 
close (say + 5F) to our usual ideas of comfortable 
temperature. 

The equation for operative temperature explains 
why, with a thermostat set at a fixed temperature, we 
feel chilled on a very cold night. The inside surface 
temperature of the outside wall has dropped so that 
t, has dropped. To maintain the ¢t, we find com- 
fortable, the decline in the value of ¢, must be com- 
pensated for by re-setting the thermostat to a higher 
t, value. 

The following calculations show the extent of this 
required elevation of air temperature, and how it is 
sharply affected by insulation or double glazing. 
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For purposes of discussion, let us assume a group 
of room occupants who on the whole feel comfortable 
at a t, == 71F. Let us further assume that we are 
considering a room 10 x 10 x 10 ft, with two walls 
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exposed, and with inside walls, floor and ceiling at 
room air temperature. The outside walls have a U 
(heat transmission coefficient) of 0.82, and contain 
single windows totaling 50 sq ft with a U of 1.1. The 
inside surface temperature of the outside walls can 
be determined by the formula 


U 
S = I——— (I— T) 
1.75 


where S —the surface temperature, F, 
I — inside air temperature, F, 
U = heat transmission coefficient, Btu per 
sq ft per hr per F, and 
T = outside air temperature, F. 
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A graphical solution of this formula is given in 
Fig. 2. 


Now assume an air temperature in the room of 
74.9F. Then, when it is zero outside, the inside surface 


Fig. 2. Chart for determining 
inside wall surface tempera- 
tures. Example: Assume an 
inside air temperature (1) of 
75F, an outside temperature 
(T) of 25F and a heat trans- 
mission coefficient (U) of .7. 
What is the inside wall sur- 
face temperature? Solution: 
(I1—T) =50. From 50, in- 
side left scale, through 0.7 on 
the sloping (U) scale, draw a 
line and mark its intersection 
with the unscaled line at the 
right. From this intersection 
draw a line to 75 on the left 
scale (1); the intersection of 
this line with the center ver- 
tical scale shows a wall tem- 
perature (S) of 55F. 





temperatures of the glass and outside wall will be, 
respectively, 


11 

S, = 74.9 — — (74.9 — 0) = 27.9F 
1.75 
32 

S, = 74.9 -—— (74.9— 0) —61.2F 
1.75 


Then the weighted average of all room enclosing 
surface temperatures, if inside walls, floor, and ceiling 
are at room air temperature, will be 


(150 & 61.2) + (50 27.9) + (400 « 74.9) 
t,— = 67.5F 
600 
and the operative temperature will be 
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t, == (.533 & 67.5) + (.467 « 74.9) —71F 

In the foregoing example it was necessary to use 
an air temperature of 74.9F to produce an operative 
temperature of 71F when it is 0F outside, due to the 
cold walls and glass. If this room had been insulated 
to a point where the U of the outside wall was 0.14 
(instead of .82), using the same method as before it 
can be shown that the t, of 71F can be met with an 
air temperature of 73.8F. The wall surface tempera- 
ture would be 67.9F instead of 61.2F. 

In the case of the uninsulated wall (U—.32) it 
was necessary (at OF outside) to maintain an air tem- 
perature of 74.9F to satisfy the occupants who desire 
an operative temperature of 71F—an elevation of 3.9F. 
With an insulated (U 0.14) wall, a 73.8F air tem- 
perature produces the same result, an elevation of only 
2.8F. 

Obviously, insulating the wall is only one way of 
reducing this uneconomical increase in air tempera- 
ture. Double windows can be employed. In the case 
of the example given, it is a coincidence that we can 
obtain exactly the same operative temperature with 
the same air temperature (73.8F) using double win- 
dows (U — 0.55) and an uninsulated (U — 0.82) wall 
as we did with the single window, insulated wall. 
However, if we insulate both the wall and the glass 


(by double windows), and asume an air temperature 
of 72.8F, we have 





0.55 
S, = 72.8 — —— (72.8 — 0) —50.0F 
1.75 
1.1 
Sy, == 72.8 — —— (72.8 — 0) —67.0F 
1.75 
and 
(50 50.0) + (150 x 67.0) + (400 x 72.8) 
t,= . = 69.4F 
600 
and 


t, == (.5383 & 69.4) + (.467 x 72.8) — 71.0 


and the required elevation of air temperature has been 
reduced to (72.8 — 71.0) —1.8F, at OF outside. 
The air temperature elevation above the operative 
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temperature reduces as the outside temperature rises, 
so that, in the case of this example, at an outside 
temperature of 43.6F (the average outside temperature 
during a normal heating season in New York City), 
with insulated wall and double window, a t, of 71.0 is 
obtained by an air temperature of 71.8F, a required 
elevation of only 0.8F. 

Fig. 3 shows graphically the required elevation of 
air temperature necessary to produce the ¢t, of 71F 
for the example given. The ratio of glass area to outside 
wall area in the example, as well as other conditions, 
accidentally cause the figures for the insulation— 
single-glass condition and the double-glass—no-insula- 
tion condition to fall on the same curve in this example. 
It can be seen in Fig. 3 that insulation and/or double 
windows effect not only the saving in cost of main- 
taining a given ambient air temperature but also the 
saving or “comfort bonus” of lower ambient tempera- 
ture requirements represented by the space between 
upper and lower curves. 

The following conclusions can be drawn: 

1. In any room having a surface exposed to outside 
air temperature, the inside air temperature must be 
increased as the outside air temperature drops to 
maintain a given operative temperature; 

2. The amount of this required elevation in air 
temperature increases as the ratio of outside surface 
to total enclosing surface increases. 

3. The amount of this required elevation in air 
temperature increases as the coefficient of heat trans- 
mission increases, or conversely, decreases as the wall 
or glass is insulated. 

4. The greater the ratio of outside wall to total 
outside surface, the more the required elevation can 
be reduced by wall insulation; 

5. The greater the ratio of glass to total outside 
surface, the more the required elevation can be reduced 
by double windows. 

It follows that if the outside wall surfaces are in- 
sulated to some undetermined point, the required 
elevation in air temperature will be so small as to be 
unnoticed by the occupant, so that the sensation of 
cold experienced when the outside temperature drops 
sharply would be completely eliminated. 
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NEWS OF EQUIPMENT AND MATERIALS 





Air Diffuser 


NAME—Kno-Draft air diffuser. 
PuRPOSE—Air distribution. 
FEATURES—A tamperproof cap has 
been added to the base of the 
damper control screw, and held 
by a Phillips screw to prevent 
tampering with the air adjust- 
ments. Volume control damper 
may now be set for the required 
amount of air without the ordinary 
chance that someone might change 
the adjustment. Lower cone may 
be raised or lowered to vary the 
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angle of air discharge. It makes 
it possible to diffuse chilled air 
parallel to the ceiling during the 
cooling season and heated air down- 
ward during the heating period. 

MADE By—W. B. Connor Engineer- 
ing Corp., 114 E. 32nd St., New 
PO Ik De IF :Wniaiilicstianinasanivniianiaal 1 
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Valves 


NAME—Weldvalves. 

PuRPOsE—For high pressures. 
FEATURES—Steel valves are made 
in gate, globe and angle designs 
and in 600 through 2,500 lb stand- 
ards. Makers claim that this valve 
affects savings of from 30 to 60% 
in weight and that they give ac- 
curate alignment, are more compact 
and have fewer parts. 

MADE By — Manning, Maxwell & 
Moore, Watertown, Mass. ..............2 


Air Filters 


NAME—EC2 and EC4 air filters. 

PuRPOSE—To filter industrial air. 
FEATURES — Two 7 in. types are 
being produced with capacities of 
90 to 165 cfm. Sizes up to 14 in. 
diameter and with capacities up to 
730 cfm are scheduled for later 
manufacture. Filter element is en- 
closed in a cylindrical steel housing, 
and a cast iron adapter base. Filter 
element consists of two or more 
2 in. packs of spirally wound her- 
ringbone crimped screens that are 
permanent and easily cleaned. 
Adapter has a standard 3 in. pipe 
thread. Filter unit is locked into 
the adapter by means of heavy 
spring clips. They are cleaned by 





high pressure streams or by agitat- 
ing in a tank with a good commer- 
cial cleaning fluid. 

MADE By—Farr Co., 2615 Soutz- 
west Dr., Los Angeles 43, Calif. 


Aluminum Calculator 


NAME—Reynolds aluminum metals 
weight calculator. 

PURPOSE — For calculating weight 
of various sizes of sheet, wire, rod 
and bar pieces. 

FEATURES—Pocket size slide rule 
has scale on two sides. One side is 
for determining the weight of sheet 
and plate, wire, rod and bar, and 
the other side of the rule is used 
for determining the weight of small 
round wire, tubing and plate circles. 
Rule can also be used for other 
metals besides aluminum. 

MADE By — Reynolds Metals Co., 
Aluminum Division, Louisville, Ky. 
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Gauge Glass Set 


NAME—Henry gauge glass set. 

PURPOSE — Liquid level indication. 
FEATURES—Valve stem packing is 
eliminated by. packless valve con- 
struction. If through accident the 
glass tubing should break, a safety 
ball check in each valve operates to 





keep the liquid from escaping and 
to maintain pressure. <A _ slotted 
metal guard protects the glass tub- 
ing and yet provides a clear view of 
the liquid column. Horizontal valve 
outlets are 15 in. center to center. 
Standard tubing length is 12 in., 
and the exposed length, 10 in. Valve 
and fittings are of forged brass. 

MADE By—Henry Valve Co., 3260 
W. Grand Ave., Chicago 51, Ill.....5 


Flue Gas Calculator 


NAME—Flue gas heat loss calcu- 
lator. 

PURPOSE—Simplification of flue gas 
calculations. 

FEATURES—Calculator or slide rule 
is designed to be used after the per- 
cent of CO, in the flue gas, the tem- 
perature of the flue gas, and the 
room temperature have been deter- 
mined. Figures show the per cent 
of total heat loss in the flue gas. 
Data can be converted into fuel 


loss. Calculator distributed with- 
out cost. 

MADE By—The Hays Corp., Michi- 
DO CUD Boa vcccccussscceccccccscccacecsceccel 6 














News of Equipment and Materials 





Temperature Control 


NAME — Weather-Man automatic 
temperature control. 

PURPOSE—To provide proper heat- 
ing temperature control for day and 
night service. 

FEATURES — Instrument is claimed 
to combine the features of the in- 
side room thermostat, the day-night 








switch and the 65F high limit ther- 
mostat. The time at which heating 
starts in the morning and the time 
at which it shuts down at night 
is automatically changed as the 
weather becomes warmer or cooler. 
Heating stops when outdoor tem- 
perature reaches 65F. Since it 
combines the function of several 
instruments, the wiring to the con- 
trol has been simplified. Unit may 
be used to operate a gas or oil 
burner, stoker, circulating pump, 
fan, motor valve or zone valve, and 
with all types of heating systems. 

MADE By—Weather Controls Divi- 
sion, Automatic Devices Co., 53 W. 
Jackson Blvd., Chicago 4, Ill......... 7 


Humidifying Unit 


NAME — Industrial humidifying 
unit. 

PURPOSE—Packaged unit with all 
equipment to produce a finely at- 
omized humidifying spray. 
FEATURES—Unit comes in two or 
four-nozzle systems with humidi- 
stat control. Nozzles can be set at 
various angles to increase efficiency 
of moisture distribution. They use 
compressed air which mixes with 
the liquid to produce a fine spray. 
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All nozzle parts, except screens, are 
made of white plated brass. 
screens are monel metal. 


The 





MapDE By—Spraying Systems Co., 
4031 W. Lake St., Chicago 24, Ill. 


Portable Heater 


NAME—Janitrol portable heater. 

PurpPosE—Originally designed for 
airplane heating, now among other 
uses, being produced for contrac- 
tors to speed construction work. 

FEATURES — Portable unit is de- 
signed to burn gasoline, kerosene 
or light fuel oil. Liquid fuel is in- 





troduced into the cylindrical com- 
bustion chamber through a spray 
nozzle. A fan, driven either by 2 
gasoline engine or an_ electric 
motor, supplies the heater with 
combustion and ventilating air. 
Makers claim that unit has been 
effective in removing frost from 
brick, thawing sand and gravel, 
speeding the drying of plaster walls, 
and for preheating machinery. 

MADE By — Surface Combustion 
Corp., Toledo, Ohi0. .......ccccecccccceseees 9 


Vibration Conircl 


NAME — Type LK Korfund vibro- 
isolator. 

PuRPOSE — Vibration isolation for 
equipment. 
FEATURES — Equipment to be iso- 
lated is fastened to the top plate 
by a bolt which passes through the 
machine base. This bolt bears on 
the spring compression plate and 
thus transfers the load to the steel 
springs. The bolt also provides a 
means for critical adjustment. 
Holes in the base piate permit bolt- 
ing the unit to the sub-structure. 
Resilient inserts control lateral vi- 
bration and these inserts can be 
adjusted to provide varying degrees 
of damping. Two horizontal bolts 





provide the necessary compression. 
LITERATURE AVAILABLE — Catalog 
LK 550. 

MADE By—The Korfund Co., Inc., 
48-15 32nd Pl., Long Island City 1, 
BPR: ir a apnecininssssnaessudeianiicnsassaianialennsianaiias 10 


Tube Expander 


NAME—Model 16 Dudgeon tube ex- 
pander. 

PuRPOSE—For general boiler work. 
FEATURES—Frame holding the rolls 
is one piece heat treated steel while 
the mandrel and rolls are hardened 
tool steel. Rolls are reversible for 
double length of service, and are set 
at an angle with the mandrel for 
self-feed. Reversing the mandrel 
releases the expander from the 
tube. Expander is readily dis- 
mantled and new rolls can be in- 
serted. Tool is furnished for hand 
or combination hand and power use. 
MADE By—Richard Dudgeon, Inc., 
24 Columbia St., New York 2, N. Y. 
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Screw Driver 


NAME—Tuffy triple purpose screw 
driver. 

PuURPOSE—General screw driver use. 
FEATURES—Tool has an aluminum 
“power arm” which when not in 
use, folds back against the handle. 
In use with the arm swung out, it 
is possible to apply body pressure 
to the tool blade and facilitate the 
removal of screws without cutting 
the head or slot. When inserting 
screws, the side arm makes possible 
an extra quarter turn to hold the 





screws firmly in place. Blade is 
drop forged steel and is plated to 
retard rust. 

SIZES AND CAPACITIES—5 x 4 in., 
6x 5/16 in., 8x 3% in. blades. 

MADE By -— Swallow Airplane Co., 
Wichita, Kans. .........cccccccccccccccssessece 12 


CCA Insulation 


NAME—CCA insulation. 

PURPOSE -—— For use where light 
weight is required and high in- 
sulating efficiency. 
FEATURES—Material is lighter than 
cork and has good compressive 
strength when bonded between two 
panels of metal, wood or another 
plastic. Thin sheets of metal wood 
or plastic, each in itself unable 
to stand up without bending, are 
effectively supported by this cen- 
tral core of plastic. Material is 
of uniform density, is not brittle 
and makers claim it will not crack 
or break down under vibration. It 
is now made in strips 314 in. wide, 
*s in. thick and of any desired 
length. Thicker and wider strips 
will be made soon. Plastic may be 
tooled or shaped with any wood- 
working machinery and is made in 
four ranges of density: 4 to 5, 6 to 


7, 7 to 8 and 8 to 9 lb per cu ft. 
Company expects to get on full scale 
production of this material about 
August 1. 

MADE By — E. I. Du Pont De 
Nemours & Co., Wilmington 98, 
I i iicisttiteicittiseeexinnninniion 13 


Dew Point Indicator 


NAME—Alnor dew point indicator. 
PuRPOSE—Instrument for easy de- 
termination of dew point, relative 
humidity, grains of moisture per 
pound and latent heat of any known 
corrosive gas. 

FEATURES——Air sample is drawn in- 
to the instrument and is held in 
the observation chamber at a 
temperature above atmosphere by 
means of a small hand pump. A 
pressure ratio gage indicates the 
relation between gas sample pres- 
sure and atmospheric pressure. 





Temperature is indicated by a 
mercury thermometer. Indicator is 
available in two ranges from —20F 
to room temperature and for dew 
points from —100 to OF. 

OPERATION — Depressing operating 
valve produces a visible condensa- 
tion suspended in the gas in the 
lighted observation chamber. A 
lens system provides a beam of 
light to make this fog visible. Tem- 
perature of the dew point of the 
sample is read from a chart based 
upon initial temperature and pres- 
sure ratio. Relative humidity, lat- 
ent heat, and grains moisture per 
pound are obtained from reference 
charts once the dew point is known. 
MADE By—lllinois Testing Labora- 
tories, Inc., 420 N. La Salle St., 
Cherm 1) Dl vicsinssciccsssnecscaraciiccies 14 
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Swivel Pipe Coupling 


NAME—AIl-Flex ball bearing swivel 
pipe coupling. 

PuRPOSE — For fluids under pres- 
sure. 

FEATURES—Multiple synthetic pack- 
ings and metallic seals are claimed 
to provide protection against leak- 
age at high and low pressures. 
Metal backed packings and a double 
row of ball bearings are designed 
to permit ease of rotation. There 
is but a small area of contact be- 
tween the male swivel element and 
the packing. Servicing is said to 
be relatively simple. 

SIZES AND CAPACITIES — Available 





in sizes from 1% in. to 1 in. nominal 
tube size with various connections. 
MADE By—Snyder Sales Corp., 5225 
Wilshire Blvd., Los Angeles 36, Cal. 


Fire Control Nozzle 
NAME—Aquatomic fog nozzle. 
PuRPOSE — Production of fog for 
use with fixed fire control systems. 
FEATURES—Water is forced through 
three spiral passages and a clear 
central passage in the head of the 
nozzle to form fog for fighting flam- 
mable liquid fires. Fog formed has 
a snuffing effect on petroleum in- 
dustry fires. The nozzle can be used 
in systems controlled manually or 
automatically, and is best adapted 
for protecting processing and stor- 
age tanks in the chemical, electrical 
and petroleum industries. 

MADE By — Blaw-Knox Sprinkler 
Division, Pittsburgh, Pa. ............ 16 
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Shut-Off Valve 


NAME—Ross shut-off valve. 
PuRPOSE—For use in air lines and 
for lines carrying gas and low pres- 
sure liquids. 





FEATURES—Makers claim that this 
valve has full flow, that a flip of 
the valve lever quickly opens or 
closes the valve, that it is self-lock- 
ing in both the closed and open posi- 
tions, and that it provides visual 
indication as to whether the lever 
is in an open or closed position. 
SIZES AND CAPACITIES—At present 
four sizes are available: 4, 3%, 1% 
and 3% in. 

MADE By — Ross Operating Valve 
Co., Detroit 10, Mich. .............0..00 17 


Humidifier 
NAME—Viking model 1100. 
PurRPOsE—For humidifying air in 
winter air conditioning systems 
and for gravity heating systems 
converted to forced air. 





FEATURES — A narrow evaporator 
pan made of copper goes inside of 
the bonnet or plenum, while the 
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water supply is maintained at a 
constant level by the float tank 
which is mounted outside of the 
furnace. The outside float tank is 
also made of copper. Water level 
is maintained automatically by the 
Viking top seat float valve in the 
float tank. High rates of evapora- 
tion are claimed because of the use 
of eight glass mat evaporators 
which are held by a rack vertically 
in the pan. Water is drawn up 
on the glass by capillary action. 
Humidifier comes complete in a 
package with all necessary fittings 
for either a straight side plenum 
or the sloping bonnet of a gravity 
furnace. 

MADE By — Viking Air Condition- 
ing Corp., 5600 Walworth Ave., 
Cleveland 2, ONI0. ....ecsscsersesreeeees 18 


Steel Furnace 


NAME—Mor-Sun pressed steel fur- 
nace. 

PuRPOSE—For forced warm air con- 
ditioning. 

FEATURES — Unit is die-pressed 
throughout. Heat exchanger, which 
is of 12-gauge steel, has eliminated 





baffles, radiators, dirt and conden- 
sation traps, gaskets and reverse 
flue travels. Furnace will be avail- 
able for gas and oil in a bonnet out- 
put range of 60,000 to 200,000 Btu. 
Furnace is completely assembled at 
the factory and is marketed as a 
package unit. 

MADE By—Morrison Steel Products, 
Inc., Buffalo 7, N.Y. ....cccccccssccsseees 19 


Air Cleaner 


NAME—Raytheon dust precipitator. 
PuRPOSE — Removal of dust and 
other foreign matter in air by 
electrostatic means. 

FEATURES—Precipitator consists of 
three principal parts—dust collec- 
tor cell, ionizer unit and the power 
supply which converts 115 volts a-c 
into high voltage d-c. About 12,000 
volts are supplies to the ionizer and 
6,000 volts to the collector. The 
package unit comprises the three 
parts mentioned, a 1% hp motor 
blower, and is capable of handling 
1,200 cfm. Makers say unit can 





remove 90% of all dust particles 
above 1/10 of a micron in the air 
passing through the unit. Cabinet 
measures 26x27x54 in. 
OPERATION—lIonizers are energized 
by the power pack with high 
voltage d-c creating a strong elec- 
trostatic field. As air passes 
through this field, every particle of 
matter receives a positive charge. 
Within the area of the cell are 
parallel plates, termed collectors, 
separated by an air gap, and alter- 
nately charged with high voltage 
d-c. Positively charged dust par- 
ticles are attracted to the negatively 
charged plates and are held there 
until the plates are washed. On 
some units, washing equipment is 
self-contained; others have remov- 
able collector plates for cleaning. 
MADE By — Raytheon Mfg. Co., 
Waltham 54, Mas38............ccsseceeeeees 20 
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Steam Generator 


NAME—Oakite-vapor cleaning unit. 
PuRPOSE—Generation of steam un- 
der pressure. 

FEATURES — Unit is oil fired, en- 





closed coil type steam generator. 
Burns No. 1, 2, or 3 fuel oil, kero- 
sene or gasoline. Generator can be 
mounted on a trailer chassis with 
pneumatic tires or on rubber tired 
shop wheels. It has a manual fuel 
metering valve or throttle and a 
number of automatic controls to 
prevent burning out of the coils 
and the building up of excessive 
steam pressures. Makers claim 
that starting from cold, 100 lb 
steam pressure can be produced in 
one minute or 200 lb in two min- 
utes. While generator was designed 
primarily for use as a vapor clean- 
ing unit with cleaning compounds, 
it has possibilities for straight 
steam generation. 

MADE By — Oakite Products, Inc., 
22 Thames St., New York 6, N. Y. 


Attic Ventilator 
NAME—Klauer Ridgolator. 
PURPOSE—Attic ventilation. 
FEATURES—Unit fits any type roof 





and is designed to follow the na- 
tural laws of air flow. During win- 


ter months high humidity air from 
the attic is released through the 
unit. Device is installed for the 
full length of the roof and provides 
more even distribution of air flow. 
The ventilator is effectively screened 
and is proof against the entrance 
of rain water. Longitudinal and 
cross baffles are said to assure effi- 
ciency regardless of the direction 
of the wind. 

SIZES AND CAPACITY—Supplied in 
6-, 9-, and 12-in. sizes and also in 
larger sizes up to 72 in. for indus- 
trial requirements. 

MADE By — Klauer Manufacturing 
Co., Dubuque, Low]. ........ cesses 22 


Soldering Iron 
NAME—FEject-O-Matic. 
PuRPOSE—General soldering use. 
FEATURES — Iron is _ electrically 
heated and is trigger operated to 
eject a measured amount of solder 
from a reel concealed in the handle. 
A retracting feature prevents the 
melting of excess solder on the 
heating tip. Amount of solder de- 
posited on the heating tip is regu- 
lated by a micrometer adjusting 





wheel accessible to the operator’s 
thumb. A tube extending from the 
handle contains the heating ele- 
ment. A replaceable tip is grooved 
to guide the molten solder to the 
exact point of application. While 
the tip is designed for fast heating, 
excess heat is dissipated before it 
can reach the handle by 9 graduated 
cooling vanes located on the tube 
near the handle. A special stand 
provides a firm foundation for fine 
work. 

MADE By—Multi-Products Tool Co., 
128 Sussex Ave., Newark, N. J. 
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Gas Furnace 


NAME — Model 45 series Ryniker 
gas furnace. 

PURPOSE—Space heating. 
FEATURES — Unit, which measures 
29x 29x 54 in. high, has an input 
of 95,000 Btu per hour and an out- 
put of 71,250 Btu per hour. Now 
made in a 95,000 and a 135,000 Btu 
size. It has a safety shut-off on the 





pilot control. Unit is also produced 
for propane and butane gas. 

MADE By—Ryniker Steel Products 
Co., Billings, Mont. ...........:::ssc0000 24 


Protective Coating 


NAME—Cotoid. 

PURPOSE — Paint coating resistant 
to acids, alkalies, chlorides, oils, 
gasoline and alcohol solutions. 
FEATURES—Application results in a 
finish which the makers claim is 
tough, hard, elastic, and after dry- 
ing is odorless. Uses claimed are 
the inside and outside painting of 
concrete, steel or wooden tanks for 
corrosive solutions, brines and 
alkalies. Paint will withstand air 
or vapor temperatures of 220F and 
a maximum submerged tempera- 
ture of nearly 150F. 

SIZES AND CAPACITIES—Comes in 
1, 5, and 10 gal cans and in 55 gal 
drums. 

MADE By—The Lithgow Corp., 388 
W. 40th Pl., Chicago 9, Ill. ........ 25 
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Pyrometer 


NAME — Alnor type 1500 portable 
pyrometer. 

PURPOSE — For general pyrometer 
use in laboratory and industry. 
FEATURES—Instrument is mounted 
in a magnetically shielded metal 
case so that pyrometer can be used 
on steel top table or near other 
magnetic instruments. Type 1500 
is available as a single circuit pyro- 
meter with a choice of ten scale 





ranges, 0-400 to 0-3000F, and as a 
double or triple range instrument 
built to order with scales as speci- 
fied. Centigrade scales furnished. 
LITERATURE AVAILABLE — Bulletin 
No. 3879. 

MADE By—lIllinois Testing Labora- 
tories, Inc., 420 N. La Salle St., 
CRO BO Bib osiiccscccccccccsccscsoscsscas 26 


Welding Electrodes 


NAME—Murex electrodes. 
PURPOSE—High tensile arc welding. 
FEATURES—Line consists of 8 elec- 
trodes, four for use with alter- 
nating current or on direct current 
with straight polarity, and four for 
direct current with reverse polarity. 
Electrodes were developed to meet 
the needs of fabricators of power 
plant piping. They depend for their 
mechanical properties on graduated 
alloying contents of chromium and 
molybdenum. 

MADE By—Metal & Thermit Corp., 
120 Broadway, New York 5, N. Y. 


Immersion Pyrometer 


NAME—Pyro immersion pyrometer. 
PURPOSE — Temperature measure- 
ment. 

FEATURES—Instrument has a 4 in. 
direct reading scale calibrated from 
0 to 1500F or 0-2500F or equivalent 
values in Centigrade. A swivel from 
the connector block permits the use 
of instrument at any angle. Swivel 
is equipped with two notches to pre- 
vent the instrument from becoming 
loose during its operation. Unit can 
be used with bare metal or pro- 
tected type thermocouples and both 
styles are interchangeable. Unit 











has several types of interchangeable 
thermocouples. 
LITERATURE—Catalog No. 150. 
MADE By — The Pyrometer Instru- 
ment Co., 103 Lafayette St., New 
eB ah i tekccscctnnicmninle 28 


Immersion Heater 


NAME—Automatic electric immer- 
sion heater. 

PuRPOSE—For the automatic heat- 
ing of liquids. 

FEATURES—Heater can be screwed 
into the walls of a tank or drum 
through a 1 in. pipe fitting or re- 
ducer. Two or more units may be 
installed for one application to pro- 
vide step temperature control. By 
turning an indicator screw, heater 
can be set from room temperature 
to 350F. A built in safety contrcl 
limits the temperature rise and pro- 
tects against overheating and burn- 
ing out should the liquid level fail 
and uncover the heating element. 
Units are available with copper 
sheaths for heating water or with 
steel sheaths for heating light oils 
in ratings of 250, 500, 750 and 
1,000 watts. 

MADE By — American Instrument 
Co., 8010 Georgia Ave., Silver 
Bepwltig, TH. .ncccicsissssissssncssccsssssseesnen 29 


Oxygen Recorder 


NAME—Bailey oxygen recorder. 
PuURPOSE—For automatically indi- 
cating the oxygen content of gas- 
eous mixtures. 





FEATURES—Instrument provides an 
instant graphic analysis and is said 
to be responsive to changes of 
0.05% oxygen and to be accurate 
to within 0.25%. 

OPERATION — A _ continuous gas 
sample is mixed with a vaporized 
liquid fuel and is burned on a 
catalyst filament which reaches a 
temperature proportional to the 
oxygen content. The filament re- 
sistance is a function of tempera- 
ture. A simple resistance bridge is 
connected to an electronic recorder. 
MADE By—Bailey Meter Co., 1050 
Ivanhoe Rd., Cleveland 10, Ohio. 


Bronze Welding Rod 


NAME—Oxweld No. 25M. 

PURPOSE — General uses for flux 
coated welding rod. 
FEATURES—When rod is made, it 
is precoated with flux in proper 
proportion to its size. Coating 
adheres firmly to the rod, and the 
rod can be heated or bent without 
destroying the coating. Makers 
claim the flux melts into the weld 
in the right quantities, leaves no 
wasteful residue on the face of the 
weld, and that the coating does not 
burn off ahead of the rod. 

MADE By—The Linde Air Products 
Co., 30 E. 42nd St., New York 17, 
is. Wi a eniniendciiinel 31 
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Portable Welder 


NAME—Shield-Are Jr. 
PuURPOSE—General welding. 
FEATURES — This 200 amp welder 
has a current range from 40 to 250 
amp and can be used for the weld- 
ing of light or heavy gauge metal. 
Output panel has provisions for 
three ranges of output current. 





Generator controls are in an en- 
closed cabinet above the generator. 
Unit is powered by a Wisconsin air 
cooled 4-cylinder V-type engine. 
Shrouds around the engine fan and 
cylinders direct the cooling air. 
Engine speed, which determines 
the welding current, is from 1,500 
rpm (16 hp) to a maximum of 2,100 
rpm (22 hp). Welder has a 6 gal 
gasoline tank. Two transverse 
mounting rails are provided for 
bolting the welder to floor or plat- 
form, or on a trailer. 

MADE By—The Lincoln Electric Co., 
Cleveland 1, ONI0. ........cccccccceecceeeees 32 


Transfer Valve 


NAME—Four-way transfer valve. 
PuRPOSE—For transferring liquids 
from more than one pipe line. 
FEATURES — Single vane in four- 
way valve determines the direction 
of flow. Adjustable stop screws and 
indicator determine the vane posi- 
tion. Valve can be manually or 
automatically operated and is fabri- 
cated from all types of metals in 
sizes from 4 to 72 in. Makers claim 
that “A” metal used resists galling, 
wire drawing, and the wearing ac- 
tion of abrasive materials. 

MaDE By — R-S Products Corp., 


ee Junction, Philadelphia 44, 
a 


Pilot Operated Valve 


NAME—Phillips No. 701 pilot oper- 
ated valve. 

PURPOSE—Valve for controlling flow 
of refrigerant operated through an 
outside control. 

FEATURES—Piston valve is actuated 
by controlling pressure in the power 
cylinder above the piston. Pilot 
valve can be a float valve, thermal 
expansion valve or magnetic solen- 
oid between the evaporator and the 
power cylinder. Valve is opened by 
releasing the pressure from the 
power cylinder above the piston. 
High side pressure from the 
liquid line is used as the main 
closing force. A bleed port in the 
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piston permits continuous flow of 
liquid through the piston to the 
chamber of power cylinder above 
the piston. Two types are available 
—for ammonia and for Freon. 

MADE BY—H. A. Phillips & Co., 
3255 W. Carroll Ave., Chicago 24, 
SU ibiicalteinketciishaiaiiii acai ial 34 


Spot Welder 


NAME — Universal USP-7%4 spot 
welder. 
PuRPOSE—Bench type spot welder. 





valve which controls the air cylin- 
der. Adjustable pressure switch 
provides a wide range of uses for 
welding non-ferrous metals, wire, 
and two pieces of 16-gauge steel. 
Welder has a built-in NEMA 1A 
electronic timer but it can also be 
furnished with a NEMA 3B or 5B 
separate timer panel. The 7144 kva 
model is equipped with air filter, 
pressure gauge, and automatic 
lubricator. Unit has a water cooled 
transformer and electrodes. Weld- 
ing cycle is started by an electric 
foot switch. 

LITERATURE AVAILABLE.—Bulletin. 
SIZES AND CAPACITIES. — The 714 
kva model is added to a line that 





now includes a 1 kva and a 3 kva 
size. 

MADE BYy—Davis & Murphy, Davis 
Bldg., 5252 Broadway, Chicago 40, 


TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below, circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


1 2 3 4 5 6 7 8 
18 19 20 21 22 


23 24 25 26 27 28 29 30 31 32 33 


10 11 #12 13 #14 #+415 41 «17 
34 35 


Fill in your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 
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NEWS OF THE MONTH 





ROUND HOUSE 


Fuller house to be mass produced by aircraft 
manufacturing facilities. 


Unique answer to the housing shortage was the an- 
nouncement in mid-March of production plans for the 
Fuller house. This house, resembling an aluminum 
and plastic hive, is a lineal descendant of the original 
dymaxion house designed by R. Buckminster Fuller 
twenty years ago which he then called the house of 
the future.. 

e SUSPENDED — Structurally, the Fuller house utilizes 
newly developed tensile strengths of materials rather 
than the traditional compression strengths of ordinary 
building construction. This allows the hemispherical 
structure to be suspended from a central steel mast 
around which are grouped all the facilities for heat- 
ing, ventilatiny, lighting, etc. The periphery is stabil- 


ized by anchoring to the ground. Hemispherical shape. 


of the house gives the greatest cubic content per unit 
of exterior area, and circular floor plan similarly gives 
greatest area per unit of perimeter. Low air resist- 
ance and high stability, tested in wind tunnels, are 
inherent in the shape of the structure and allow it to 
stand up in hurricane winds. 

© HEATING.—ffeat losses from the structure are re- 
duced to a minimum not only by the hemispherical 
surface shape economy but also by the fact that ex- 
terior pressures are equalized and any leeward low 
pressure area is controlled by the ventilator on the top 
and directed upward and away from the building. 
Ventilator turns to head into the wind and can change 
inside air every six minutes if desired. Outside air 
enters through a duct system in the roof and beneath 
the floor. Interior convection currents follow the 
natural contours of the dome-like structure as they 
well up through the center and diffuse downward along 
the ceiling from air conditioning and heating facilities 

















Ventilator heads into wind and uses low pressure pocket 
to draw air through system. Heater is 2/3 way up mast. 
Main intake is under floor around mast at center. 
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Model of Fuller house in landscaped setting. 


using gas, oil, or electricity located in the central col- 
umn. The Plexiglas window which surrounds the house 
consists of a double layer of plastic separated by ¥% in. 
air space for thermal efficiency. The aluminum roof, 
unpainted, reflects the sun’s heat in the summer, and 
triple-layer construction, including aluminum foil in- 
sulation, retains heat in the winter. Year-round air 
conditioning and heating is said to cost about 4 of 
the cost of heating a conventional house of similar 
volume (12,000 cu ft). 

e FACILITIES.—Price of the Fuller house ($6,500 de- 
livered and erected) includes heating, ventilating and 
air conditioning equipment, bathroom fixtures and 
kitchen complete with sink, range, electric refriger- 
ator, washing machine, clothes drier, dish washer and 
garbage disposal unit. The first models will be one- 
stery, single-family dwellings, 36 ft in diameter, 22 ft 
high (including ventilator) and with a floor area of 
1017 sq ft. Floor-to-ceiling height will be 16 ft. 
Floor plan of the house includes a living room with 
dining-room facilities, a kitchen, two bathrooms, two 
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Floor plan of the Fuller house shows hollow aluminum and 
plywood partitions which can be set at any desired angle 
from center and which contain closet facilities. 
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bedrooms and an entrance hall. Special closets and 
sets of drawers on endless chains are built into thick 
aluminum partitions. Inside surfaces are panels of 
aircraft plywood either painted or papered, as desired. 
Walls beneath the windows and inside doors are cov- 
ered with a plastic fabric which has the appearance 
and feel of leather and is available in different colors. 
The floor is of impregnated plywood sections joined 
with aluminum strips and supported by aluminum 
beams. In place of the suspended floor shipped from 
the factory, the Fuller house can be erected over an 
insulated concrete base which is then covered with 
wood, linoleum or plastic. This type of floor will be 
optional for those who wish to save on house cost. 
Parts of the house will be shipped from the factory 
in a single cylindrical steel container of 300 cu ft ca- 
pacity, 16 ft long and 4% ft in diameter. Kitchen 
equipment will be crated and shipped separately by 
the manufacturers. The complete house and container 
except for kitchen equipment weighs about 8000 lb. 
e PRODUCTION.—Mass production of the Fuller house 
will be undertaken by Beech Aircraft Corp. in Wichita, 
Kans., about next January. The estimated capacity 
is 50 to 60 thousand houses a year. Sponsorship of 
the aircraft production tie-in originated with the 
International Association of Machinists, AFL, and the 
Fuller board of directors has AFL and CIO members. 
Mr. Fuller, board chairman and chief engineer of 
Fuller Houses, Inc., and Herman Wolf, president, 
point out that the principles of special economy and 
performance-per-pound utilized in the design of the 
Fuller house required the availability of huge manu- 
facturing facilities and fabricating techniques utiliz- 
ing similar principles. This uniting of objectives has 
been found in the vast facilities of aircraft production 
plants where the materials used in the Fuller house 
and the principles of performance-per-pound are every- 
day commodities. 





LOAD ESTIMATES 


ACRMA publishes cooling load estimate forms 
for self-contained air conditioners. 


The Air Conditioning and Refrigerating Machinery 

Association, Inc., Washington, trade association of 
manufacturers, has simplified the job of the sales 
engineer surveying stores, restaurants, or offices for 
self-contained air conditioners made by ACRMA mem- 
bers. The association has compiled a cooling load 
estimate form, copyrighted, listing all the factors to 
be considered in adequately air conditioning a space. 
It provides simple computations to indicate the num- 
ber and capacity of air conditioners needed. 
* STORE COOLERS.—Designed mainly as an aid in 
the sale of store coolers up to and including the 5-ton 
size, the form may be used in figuring jobs requiring 
larger self-contained air conditioners. General use 
of the form will minimize the number of under- 
capacity air conditioning installations. 
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e HOW USED.—The form, shown on the next page, is 
used as follows: 

I. At the bottom of the form are spaces for inserting 
the summer outside design temperatures. Generally, 
the one design temperature will be adequate to cover 
the locality handled by any one salesman. 

II. Insert the information called: for in the six job 
identification lines at the top of the form. 

III. The following numbered paragraphs refer to the 
item numbers of the form. 

1. Insert the number of persons normally occupy- 
ing the space after the air conditioning is installed. 
If it is a space which would be occupied by a large 
number of people for only a few minutes’ duration 
and then a smaller number for the remaining time, 
use the largest number which would be present for 
approximately 15 minutes’ duration. 

2. Insert the maximum total square feet of win- 
dow area on any one wall of the space exposed to 
direct sunshine. Refer to table A and select the 
proper factor which must be inserted in space in- 
dicated. If all of the windows are on the North 
wall or on a wall shaded completely from the sun 
by an adjacent building, no figure will appear here. 

3. Insert the total number of watts in use, not 
including the watts consumed by appliances listed 
in table B. Lights in store show cases contribute 
heavily to the load and must not be neglected. 

4. Use table B for calculating the heat load due 
to gas and electrical appliances and motor-driven 
apparatus. Insert the total in the space indicated 
in item 4. 

5. After checking the extensions of the first 4 
items, add them and carry this sub-total to a space 
at right. 

6. Insert the total square feet of windows not 
included in item 2. In table C select the factor for 
these windows under the design outside dry bulb 
temperature previously established. Insert this factor 
in space indicated in item 6. 

7. Three lines are provided in this item as it is 
quite possible that several wall constructions may 
be used on a particular space. In each case subtract 
the area of the windows from the total wall or 
partition area and insert the total net wall or par- 
tition areas. In table C select the proper wall or 
partition factor shown under the design tempera- 
ture already established. Insert these factors on the 
proper lines at the spaces indicated in item 7. 

8. Insert the total square feet of floor area. Refer 
to table C for the factor to be inserted in the space 
indicated. 

9. Insert the total square feet of ceiling area. Refer 
to table C for the factor which fits the conditions of 
the building. Adjust this factor if ceiling is insulated 
and insert the factor or adjusted factor in space 
indicated. 

10. Use table D for calculating the ventilation or 
infiltration cfm. The total number of occupants must 
equal those used in item 1. The infiltration does not 
include the cfm which would enter space if doors or 
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COOLING LOAD ESTIMATE This estimate is suitable for comfort ai 


conditioning jobs not requiring specific 














Self Contained Air Conditioner Section of en ee 
Copyright 1946 AIR CONDITIONING AND REFRIGERATING MACHINERY ASSOCIATION, INC. 
Customer..._..... ... reese = , : egies Ee Buyer... , canted abesbiathac eas Siena Sia aera ama 
Address. .... Ee eee nee ee : or Space to be used ‘for. ledeeicccheceataeaee 
Estimate by... eee ene a eS Migrawall........ .........2..0065..02-<ccecc0e ...Date 
1. People... CLE Pere ae ..(Number Sitting or Moving Slowly)...........-0.....-0...000-0. K 400 See s 
: .. (Number Working, Dancing or Similar Activity).........22..22220.000-...00000...- pe anne 
2. Windows ene to Gan.:................... : (Total Sq. Ft.).....0.-........... OE. 
(Figure this item for the one sun exposure having largest window area) 
3. Lights and Electrical Appliances........ .......(Total Watts in Use).....................cccccoececes X 3.4 = 
(Include in this item only those appliances not listed in Table B) 
4. Other Heat Sources._.......... eee ee a aa ee B= ice 
5. Sub-total—Sum ten 1 thru 4... pb aaa cele ea ea pee eee ee oe 
6. Windows Nof Included in Item 2................. wccnadntecstecosesatse ARES IMCS co - Fa, ROE Cc = 
7. Walls and Partitions.............. Sq. Ft.—Windows................ ee x c= 
EL | gre. eK ccc 
Pa ee ne eee TERETE Sq. Ft.—Windows.......... . 1 on DI =f aE 
Ribera. ; Pen NTE ae Seek rs Cerca (Total Sq: Pt.).....-- 2.02... K oc ie 
9. Ceiling... cee: eI (a oh TR Se a 
10. Ventilation or Infiltration. : ssesssesteseesese-seserssseneseeetls HE, Per BAM: )...... Ok E =-— 
11. Sub-total—Sum of Items 6 thru 10._...-oo........n....cesenccsceccesceccsscsecseccnccscescssoesecesssetcaceaseeseeee = —> 





12. Total Btu. per hour Cooling Load to be used for Selection of Unit—Sum of Items 5 and 11...._.......... OL Conner See ae 
COOLING LOAD FACTORS 
WINDOWS EXPOSED TO SUN=SOLAR RADIATION FACTORS FOR DIFFERENT ORIENTATIONS TO BE INSERTED AT A 














Direction Windows Face NE ~™ E SE Ss Sw Ww NW 
Clear Glass (Single or + Double) No Protection... e 110 //\\ 180 160 105 160 180 110 
Shaded C tely by Awnings... i 30 so 45 30 45 50 30 
Light Colored Teste. Shades or Venetian Blinds. ‘ 65 110 95 60 95 110 65 
Glass Brick No Protection.__.......... 44 72 64 42 64 72 a4 








OTHER HEAT SOURCES TO SE INSERTED AT B 























Ey a a eects cnc 5s I a ae me 
et, ee: (| | - | meneame: Gok = 
UIs nea ener ee a Bl Be Si uh i i de aa GT 
tGlass Coffee Makers. iodide nor oh ce atene ieee S: Serum LETS Be Berean ee 
{Coffee Urns—-Gas or ae NRL A EO TE Cigntitgs in 1 Gallons. a I er 
eee tt lo ae. c(i a enna ReMNOCEMES Fey) ci |: Sage rr nee pe sheen eee 
7Steam Tables—Weas.. nw... 2s. ----------- 9, Ft. Areaiof Top...................-....- wee 1300 = 

Additional Heat Sources.__. _........ ee eee eee _BTU/Hr. = 

+Factors for appliances equipped with hood and positive exhaust should be reduced by 50%. a co, eer nee ree 








WINDOWS, WALLS, FLOORS AND CEILING TRANSMISSION FACTORS FOR VARIOUS OUTSIDE DESIGN TEMPERATURES INSERT AT c 

















































































Outside Dry Bulb °F.._.... | 86 87 8s 89 90 91 92 93 94 95 96 97 98 99 | 100 | 101 | 102 | 103 | 104 
Windows (No Sun). . 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
Walls—Heavy Masonry._...--.................... 2 3 3 3 3 4 4 4 4 S Ss 5 5 6 6 6 6 6 7 
Walls—Average Masonry 3 3 3 3 4 4 4 4 5 5 5 6 6 6 6 7 7 7 7 
Walls—Insulated Masonry or Fram 1 2 2 2 2 2 3 3 3 3 3 3 4 4 4 4 4 4 5 
Walls—Average Frame... 2 3 3 3 4 4 + 4 5 5 5 5 6 6 6 6 Y 7 7 
Partition—Inside, Single Thickness. : 5 5 6 7 yas 8 8 8 9 10 10 11 11 2 12 13 14 14 15 
Partition—Inside, D>-:ble Thickness......... 3 3 3 4 ( 4 4 5 S 5 6 6 6 6 7 7 7 8 8 
Partition—Display Window Back.__ a 82 12 13 13 4 14 15 15 16 17 17 17 18 19 19 19 20 21 21 
Glass Brick (No Sun Exposure)... 4 4 5 5 7 6 6 7 7 8 8 8 5 9} 10] 10] 10] 11] 11 
_ SS eee eee 2 2 2 2 i 3 3 3 3 4 4 4 4 4 5 5 s 5 
Ceiling Under Unventilated Attic | 11 11 11 12 12 12 12 13 13 13 13 14 14 14 15 15 15 15 16 
Ceiling Under eee ~ aE 7 7 8 8 9 9 10 10 10 11 11 12 12 13 13 14 14 14 15 
Ceiling Under Fiat Roof®............... 13 13 14 14 14 15 15 15 16 16 16 17 17 17 18 18 18 19 19 
Ceiling Under Occupied Floor®* ____._..... 3 3 3 3 3 4 4 4 5 5 5 5 6 6 6 7 7 





*Adjust factor selected from this table if Ceiling is insulated. Example: 4” Insulation—0.2 X Selected Factor = Adjusted Factor. 
1” Insulation—0.4 xX = 2” Insulation—0.3 & ........ pares <i ee 4” Insulation—O.2 XX 2.0.2.0... FE cecceseeccecesece 











VENTILATION OR INFILTRATION QUANTITY TO BE INSERTED AT D 


Calculate Requirements for Both Ventilation and Infiltration, and Use Larger eamened Cu. Ft. per Minute (CFM). Use No Less CFM than Required by Local 
Ordinance, and no less than amount drawn from space by exhaust fans if us 














VENTILATION REQUIREMENTS INFILTRATION 
SMOKING No. OCCUPANTS C.F.M. (H) = RoomHeight (L) = Length (W) = Width (G) = WallFactor 
None X m= Room with one outside wall (G) = 
a oe ns ne ear ee ” 7 Two outside walls (G) = 1.5 
Light wo seee ceemcemeemmmemeneeemnne PRES me i Three or more outside walls (G) = 2 
Heavy wa ceeeecneeeeectenceeeeceee AQ FE nn C.F. = (8) AS ee. (, ) ne << S | - 
60 a 








VENTILATION OR INFILTRATION FACTOR FOR VARIOf{IS-OOTSIDE DESIGN TEMPERATURES IN °F.W.B. TO BE INSERTED ATE 


Outside Wet Bulb °F. as a me eics 69 70 71 #=$72 #73 7 #7 7% 77 #7 #7 ~ 80 
Factor . pa eee . és 0 1 3 5 14 17 20 23 27 30 33 37 41 45 49 














Cooling load estimate form, copyrighted by Air Conditioning and Refrigerating Machinery Association, Inc. 


windows are permitted to remain open. Insert the cfm 12. Add sub-totals, items 5 and 11. This total is the 
in space ‘provided. Btu per hour cooling load. An air conditioner with 
Refer to table E and select the factor shown under capacity equal to or greater than this load must be 
the design outside wet bulb temperature previously selected to obtain comfort conditions within the space. 
established. Insert this factor in space indicated. The forms, issued in pads, are for the use of member 
11. After checking the extensions of items 6 through companies. The association will shortly publish an 
10, add them and carry this sub-total to space at right. estimate form for room air conditioners. 
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DIMENSIONAL ACCURACY 


with 


TUBE-TURN WELDING FITTINGS 


WHEN pipe and fittings agree in O.D., I.D. and 

wall thickness, alignment from the outside brings 
them into perfect alignment on the inside also. The 
dimensional accuracy of Tube-Turn welding fittings 
permits installing any pipe line according to design 
without making allowances for variations in indi- 
vidual fittings. 

All Tube-Turn fittings of the same part number 
are identical in all dimensions. Quality-controlled 
Tube-Turn fittings incorporate uniform wall thick- 
hess, smooth inner wall and close-knit grain struc- 
ture. This complete line is available in sizes ranging 


TUBE:TURN 


TRADE MARK 


PETROLEUM | CHEMICAL 
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GENERAL PIPING | 


from one-half inch to 30 inches to meet all your 
fittings requirements. 

Consult your favorite piping authority and see 
your Tube Turns distributor. For more information 
on the superiority of Tube Turns’ exclusive manu- 
facturing methods and data on successful installa- 
tions in many industries, write for Catalog 111. 


Selected Tube Turns Distributors in every principal city are ready 
to serve you from their complete stocks. 

TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch Offices: New York, 

Washington, D. C., Philadelphia, Pittsburgh, Cleveland, Detroit, Chicago, 

Houston, San Francisco, Seattle, Los Angeles, 


Welding Fittings and Flanges 











SHIPBUILDING EQUIPMENT 
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COAL BURNER 


Smokeless hand-fired furnace on market in 
two years. 


Coal burning, hand-fired furnaces and stoves that 

are virtually smokeless will be available in quantity 
for home heating in about two years, Professor Julian 
R. Fellows of the department of mechanical engineer- 
ing, University of Illinois, predicted in a paper before 
The American Society of Mechanical Engineers at its 
annual Spring Meeting in Chattanooga. 
e TESTS.—Tests described by Professor Fellows were 
made with the warm air furnace development known 
as the Illinois Smokeless Furnace. These tests were 
made in laboratories and in 100 field trial furnaces 
placed in actual homes. Although some mechanical 
difficulties are yet to be overcome, the tests reveal: 

That the average householder can operate the 
smokeless furnace easily; that all bituminous coals can 
be burned successfully, though with the best results 
obtained from non-coking or slightly coking coal; that 
one or two firings will usually be sufficient in 24 hours; 
and that there will be a considerable saving in fuel. 
In Professor Fellows’ own home, where one cf the trial 


furnaces was installed, the coal saving will be about 
30% this season. 
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have been granted, the speaker stated. Yet no low 
cost hand-fired heaters are widely available today. In 
1935 a project was begun at the University of Illinois. 
A research residence was sponsored by the National 
Warm Air Heating and Air Conditioning Association, 
where tests were made. Last year before the heating 
season started, 100 trial furnaces had been installed 
in various homes across the northern part of the coun- 
try so that field experience could be had with a wide 
range of weather conditions, different types of coal 
and different operators. 

Work on smokeless stoves also is under way at Bat- 

telle Memorial Institute in Columbus, Ohio, and a Cin- 
cinnati furnace company is developing a smokeless 
furnace. Professor John C. Miles, also of the Uni- 
versity of Illinois, has developed a promising stove 
design soon to be home-tested. 
e DOWN-DRAFT.—The Illinois Smokeless Furnace em- 
ploys the down-draft coking principle. This is applic- 
able to other types of hand-fired heating appliances, 
such as stoves, boilers and water heaters. The lower 
rear part of this furnace serves as the coke burning 
chamber, while the upper forward part is the coking 
chamber where fresh coal is placed. 

In the operation of the furnace the fresh coal is 
slowly converted to coke by the heat liberated as a 
result of the combustion supported by the ccking air, 
while the coke from the previous charge is slowly con- 
sumed by the undergrate air which supports conven- 
tional up-draft burning in the bed of live coals. As 
the gases are released from the coking coal, they are 
drawn under the baffle and mixed with secondary air 
which comes down to the mixing chamber through 
vertical passages in the baffle wall. The combustible 
mixture is ignited by the incandescent surface of the 
live coals under the baffle and burns in the combustion 
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Cone __— flues that are parallel to the rear wall of the furnace 
Svenne body. A pinhole grate is provided to assure an active 
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Partial cross section of Illinois Smokeless Furnace. 


Inventors have been working in this country on de- 
vices intended to burn bituminous coal smokelessly for 
about one hundred years, and more than 200 patents 
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bed of live coals regardless of the amount of ash that 
may accumulate over the shaking grate in mild 
weather operation. Well fitted doors and generally 
good construction are essential to reduce vagrant air 
leakage to a minimum. 

e FINDINGS.—In the 100 trial furnace tests, these 
were some of the findings: 

In the majority of cases the householders learned 
to operate the furnaces properly by reading the print- 
ed instructions. In some cases these had to be inter- 
preted by the dealer, and in a few cases an engineer 
had to visit the installation to demonstrate the method 
of operation. 

Although it was found easier to push back the coke 
in preparing the fuel bed for a fresh charge when 
burning a non-coking or slightly coking coal, all bi- 
tuminous coals can be burned successfully by the aver- 
age householder after he is familiar with the proper 
technique. 

Householders were pleased in general with the fire- 
holding characteristics of the furnace and with the 
comparatively even house temperatures which could 
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EFFICIENT AIR FILTRATION 








Air-Maze filtration is not expensive at all. In fact, 
on a maintenance basis alone (see chart), you’re 
way ahead with an Air-Maze filter installation . . . 


it’s so easily cleaned. 
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But that’s not the whole cost story . . . 


Air-Maze air filtration is economical because it 
° offers the right filter for the right job. You have the 
- advantage of getting a filter that is specially engi- 
neered for that particular job. This assures top 


filtering efficiency in every application. 





2 This combination of economical maintenance and 


efficient filtration is what gives you lowest over-all 








‘ cost when you specify Air-Maze. Write for latest 
, literature and complete details. 

. AIR-MAZE CORPORATION - CLEVELAND 5, OHIO 
p Representatives in Principal cities. In Canada: Williams & Wilson, Ltd., 
| j Montreal, Quebec, Toronto, Windsor; Fleck Bros., Ltd., Vancouver, B. C. 
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Hews of the Month 





be maintained. One firing in 24 hours in mild weather, 
two in normal winter weather, and three in zero 
weather were necessary. 

© ECONOMY.—Regarding fuel consumption, Professor 
Fellows said: 

“Only a few of the trial units have been used 
through one complete and continuous heating season. 
However, reports are encouraging. A user of one of 
the first trial units reports a fuel consumption of eight 
tons during the 1944-45 season compared with twelve 
tons the previous winter when using a conventional 
hand-fired furnace burning the same type of coal.” 

In conclusion the writer stated: 

“Due to the extremely severe conditions imposed 
upon the baffle in the Illinois Smokeless Furnace and 
the use of some other parts not previously used in 
conventional furnaces, the manufacturers who are 
licensees of the University of Illinois Foundation feel 
that considerable service experience is necessary be- 
fore it will be safe for them to manufacture the fur- 
naces in large numbers. However, unless unforeseen 
problems arise in the meantime, there is every reason 
to expect that the unit along with companion stoves 
and competing stoves and furnaces will be available 
in sufficient numbers to fill the demand within the next 
two years.” 





BUILDING 


Emphasis in nation’s construction is directed 
to private housing. 


With government restrictions on commercial con- 

struction and with price concessions along the line of 
residential requirements, U. S. construction is being 
channeled into the field of urgent housing require- 
ments. Effects of many influences are reflected in 
F. W. Dodge Corp.’s report that residential building 
is mounting steadily in the 37 states east of the Rocky 
Mountains. February’s residential volume was 14% 
higher than January’s and 426% higher than in 
February, 1945. 
e LIMITATION.—The Administration, moving to save 
scarce building materials for its veterans’ housing 
program, curtailed new construction and repairs to 
existing structures. At the same time it renewed its 
appeal for legislation authorizing $600,000,000 in hous- 
ing subsidies and curbing speculation on housing. 

A long-awaited limitation order, VHP-1, issued by 
the Civilian Production Administration and the 
National Housing Agency, provides that no new con- 
struction or repairs, with certain exceptions, may be 
undertaken without specific authorization. 

The order does not ban construction now being car- 
ried on, and for which the materials are already on 
the site. Nor does it prohibit “essential, non-defer- 
able commercial, industrial and farm construction and 
unusual hardship civilian housing,” for which specific 
authorization may be obtained. 
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e PRICE.—Ffforts to study pricing problems and to 
grant conservative price relief designed to stimulate 
residential construction are re- 
flected in the appointment of 
Gordon Rieley, vice president of 
Bryant Heater Co., as director 
of the newly established Build- 
ing and Construction Price Di- 
vision of the Office of Price 
Administration. 

The new division, which is be- 
ing formed in part from the 
building materials division of 
OPA’s industrial materials divi- 
sion, will work to expedite 
national housing programs by special attention to 
bottleneck supply situations. 

Mr. Rieley, on leave of absence from Bryant, has 
been associated with that company for the past 12 
years where he has specialized in market research. 

e MATERIALS.—The struggle for materials is being 
carried on, according to the New York Journal of 
Commerce, between factions sponsoring the govern- 
ment’s materials subsidy plan and manufacturers who 
are arguing for price increases on certain key building 
materials. Opponents of subsidies argued that the 
time required to place a subsidy plan into operation 
will only delay the end of the nation’s critical housing 
shoriage. The subsidy group believes that higher 
prices for materials will result in higher prices for 
new homes. They point out that most veterans can- 
not afford to purchase homes costing more than $6000. 


Gordon Rieley 





EQUIPMENT 


Mechanical equipment of buildings responds to 
research and promotion. 


The mechanical equipment of buildings has come in 
for its share of public and private attention from both 
the development and production points of view. 

e RATION.—Furnaces, pipe and fittings, and duct 
work, registers, and grilles have been declared critical 
products by OPA. The Steel Boiler Institute announces 
that it has received from the Office of Price Admin- 
istration an increase of 14% in ceiling prices which 
were frozen October 1, 1941. 

e REFRIGERATION.—At a series of meetings and con- 
ferences of manufacturers and wholesalers in the me- 
chanical refrigeration and air conditioning industry, 
an expanded program to utilize the industry’s maxi- 
mum productive capacity was adopted at the spring 
conference of the Refrigeration Equipment Manufac- 
turers Association and the Refrigeration Equipment 
Wholesalers Association held in Chicago. 

© STANDARDIZATION.—Secretary of Commerce Henry 
Wallace proposes in a letter to Charles E. Wilson, pres- 
ident of General Electric Co., to reverse the wartime 
trend and return to private enterprise the important 
function of determining product standards. 
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.. REVERE makes both 


} hee water conditions or building codes occasionally 
dictate the choice between Red-Brass Pipe and Copper 
Water Tube ... the engineer or contractor may also have 
a personal preference. In either case vou can be sure of 
superior heating and water lines because Revere makes 
both. Both provide long, trouble-free service and are suit- 
able for new building or modernization work. 

Of particular interest in residential building is Revere 
Copper Water Tube (99.9% pure copper), which is seam- 
less and is cold drawn with a gun-barrel finish inside. 
It is deoxidized, and is free from flaws and blemishes. 
Joints are made with either soldered or compression 
fittings. 

Made for water supply, heating, air conditioning and 
other services in all types of buildings, this tube is stamped 
with the Revere name and the type at regular intervals. 
Look for these identification marks—they insure full wall 
thickness and the close gauge tolerances essential for 
tight sweated joints. 

In making your plans you can specify or install such 
on hn Revere materials as Copper Water Tube and 
Red-Brass Pipe; Sheet Copper for tanks, ducts, pans and 
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trays; Sheet Herculoy for tanks; Dryseal Copper Refriger- 
ation Tube (dehydrated and sealed); Copper oil burner, 
heat control and capillary tubes. 

Revere materials are handled by Revere Distributors in 
all parts of the country. The Revere Technical Advisory 
Service, Architectural, is always ready to serve you. Call 
your Revere Distributor. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md ; Chicago, I/l.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices in principal cities, distributors everywhere 
@ @ e 


Listen to Exploring the Unknown on the Mutual Network every 
Sunday evening, 9 to 9:30 p.m., EST 
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News of the Month 





e INTEGRATION.—Facilities for production of the 
first industrial and commercial air conditioning sys- 
tems to be wholly engineered and manufactured by 
one company were reported by Gwillym A. Price, pres- 
ident of the Westinghouse Electric Corp. ‘To achieve 
these new systems the manufacturing and engineering 
facilities of the B. F. Sturtevant Co., purchased by 
Westinghouse in September, 1945, are being integrated 
with the facilities of the Westinghouse Air Condition- 
ing Division, which has been transferred from Jersey 
City, N. J., to the Sturtevant main plant at Hyde 
Park, Boston. Executive vice-president of the new 
organization will be Ellis L. Spray. In addition to air 
conditioning in its complete sense, the new subsidiary 
will carry on the Sturtevant business in forced and 
induced draft blowers, etc. The 42 offices of the 
Sturtevant Company will be retained and coordinated 
with Westinghouse distribution points and personnel. 
© EDUCATION.—Basic principles of home heating are 
being explained to thousands of prospective builders 
throughout the United States through an educational 


program instituted by Minneapolis-Honeywell Regu-° 


lator Co. The program, endorsed by the United States 
Savings and Loan League, is being presented for 
audiences made up of members of home builders’ or- 
ganizations, civic clubs, home economics institutes and 
any other groups that are interested. It is built around 
a 35 mm sound slide film “Seven Keys to Comfort.” 

e INSTRUMENTATION.—Increasing recognition in the 
textile industry of the importance of instrumentation 
for recording, indicating and controlling processes and 
systems is reflected in the planned Southern Textile 
Conference Exhibit, Greenville, S. C., of the Brown 
Instrument Co., Philadelphia, and its parent company, 
Minneapolis-Honeywell Regulator Co. 

Four instruments, chosen from a large group ap- 
plicable to textile process and manufacturing, are be- 
ing emphasized by the Brown company. These are: 
(1) The Moist-o-Graph which measures and controls 
yarn regain as warp passes to the slashed beam. The 
control permits production of a warp that contains the 
correct moisture content to meet specific weave room 
requirements. (2) The Time Pattern Transmitter and 
Receiver, a dual instrument set-up for size cooking 
and storage control systems. It has been developed to 
meet special requirements of those mills whose size 
cooking schedules demand maximum accuracy and 
whose patterns must be varied at frequent intervals. 
(3) The Brown Continuous Balance ElectroniK Indi- 
cating and Recording Potentiometer Controller which 
is being featured in connection with current and pro- 
posed continuous bleach systems. (4) The Thermom- 
eter-Hygrometer which measures and records on a 
single chart a continuous record of the factors of tem- 
perature and humidity. The Minneapolis-Honeywell 
Regulator Company will exhibit various devices for 
air-conditioning control. In addition, Brown has de- 
veloped new systems covering controls for air dryers, 
festoon dryers, package and piece dye machines, nylon 
pre-boarders and others. 
© CONVENTION.—Gathered for their first national 
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dealer and distributor meeting since before the war, 
more than 300 dealers and distributors of Carrier 
products from 
all parts of the 
nation toured 
through a _ plant 
converted to high 
production capa- 
city, saw new 
models of Carrier 
products, and 
heard plans. 

Models on dis- 

play at the meet- s 
ing included food Gi ee 
freezers of 15 and 
30 cubic foot ca- 
pacity; room air 
conditioners of one-half, three-quarter, and one and 
one-half ton capacity; a five-ton self-contained air 
conditioner; frozen food display case; condensing units 
and cold diffusers. 
e CONVERSION.—Gadget engineers have discovered 
that push-pull remote control systems from discarded 
surplus bombing and transport planes may be em- 
ployed to actuate deflecting fins on shop heating and 
cooling systems, to operate furnace controls, signal 
apparatus and transoms. They have made over hy- 
draulic systems into supply tanks, valves, accumula- 
tors and other equipment, while ingenious portable 
work platforms have been made from the tubing. 

One outcome of wartime industrial production facil- 
ities has been the efforts of outstanding wartime pro- 
ducers to get into the building business. Henry Kaiser, 
on a tour of inspection through the new Kaiser-F razer 
plant showed the strength of a reinforced plastic 
board consisting of two sheets separated by an ac- 
cordion pleated filler by jumping on it with his 228 
pounds. He says that the material may be used as 
wall board or sheeting when Kaiser starts his Pacific 
Coast housing development. 

Another colorful wartime producer, Andrew J. Hig- 

gins, is planning a novel system of concrete and steel 
construction which he thinks is ideal for fast, per- 
manent housing. One of Higgins’ talking points is 
his now thermo-con, a structural cement made from 
portland cement, water, and a special foaming agent. 
These are mixed in a special machine and poured like 
wet mortar. During the setting process the mortar 
fills with tiny air bubbles which more than double its 
volume and promote high insulating qualities. 
e HUMIDIFICATION.—Experiments are now being 
conducted in a research laboratory of the General 
Electric Company in the measurement of minute de- 
grees of humidity, under the direction of Dr. Kathar- 
ine Blodgett and her associate, Vincent J. Schaefer. 
Dr. Blodgett says: “We are concerned primarily with 
the measuring of humidity which prevails at temper- 
atures from zero to 70F where the moisture content 
of the air is so infinitesimally small that devices in 
current use are impractical.” 





Half-ton capacity room air 
conditioner. 
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Whether the requirement calls for the 
insulation of ducts or boilers—hot 
lines or cold—interior or exterior 
applications—your ‘‘best bet’’ is 
Fiberglas. 

Because Fiberglas Insulation is 
made from fibers of glass, it has a 
combination of advantages found in 
no other single material. Of particu- 
lar significance to anyone who buys, 
Specifies or applies insulation are 
these ten facts: 


7 
e 


Fiberglas has high thermal insulating 
efficiency. 


2. Fiberglas is inherently firesafe. 
3. Fiberglas is light in weight. 


4. Fiberglas has excellent sound-absorbing 
qualities. 

5. Fiberglas has exceptionally low moisture 
pickup. 

6. Fiberglas will not rot or decay. 

7. Fiberglas is odorless and will not hold 


odors. 

8. Fiberglas provides no sustenance for 
vermin. 

9. Fiberglas is made in a form to meet 


virtually every insulation need. 


10. Fiberglas can be applied by standard 
methods. 


Fiberglas Duct Insulation 





Be sure that you have all of the facts 
about the use of Fiberglas for duct 
insulation and other requirements. 
Write for booklet ‘*‘Fiberglas Insula- 
tions for Industry’’. Owens-Corning 
Fiberglas Corpora- 
tion, Dept. 912, 
Toledo 1, Ohio. 
Branches in princi- 
pal cities. 


In Canada, Fiberglas Canada 
Ltd., Oshawa, Ontario. 
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Degree-Days for February, 1946 


HEATING AND VENTILATING’S 19TH YEAR OF PUBLICATION OF MontHty DeGrREE-Day Data 


























. HEATING 
Ceev FEBRUARY CUMULATIVE, SEPTEMBER | TO FEBRUARY 28 SEASON! 
1946 | 1945 | NORMAL 1945-46 | 1944-45 | NORMAL NORMAL 
Abilene, Texas ............. 381 455 510 2142 2123 1761 2061 
Albany, New York ......... 1206 1124 1142 5197 5332 4868 6580 
Albuquerque, New Mexico ... 697 621 692 3509 3265 3443 4298 
Alpena, Michigan ........... 1308 1230 1278 5604 5639 5660 §299* 
Anaconda, Montana ......... 1041 1649 1164 5435 5376 5656 8357** 
Asheville, North Carolina ... 653 63S 756 3258 3097 3276 4232 
Atlanta, Georgia ............ 491 473 557 2471 2470 2370 2890 
Atlantic City, New Jersey ... 805 827 904 3415 3699 3631 5176 
Augusta. Georgia ........... 360 349 423 1895 1936 1864 2161 
Baker, Oregon ...... eee. 867 991 5026 4647 5024 7163 
Baltimore, Maryland ........ 751 735 843 3276 2531 3462 4533 
Billings, Montana .......... 944 1072 1120 4899 4852 5254 7119 
Binghamton, New York ..... 1115 1080 1182 4823 5191 4965 6808 
Birmingham, Alabama ...... 469 442 521 2366 2285 2023 2352 
Bismarck, North Dakota .... 1470 1352 1548 6994 6223 6869 9192 
Block Island. Rhode Island... 957 929 983 3894 4055 3767 5788 
Boise, Idaho ...... ios. =e 766 848 4336 4038 4230 5552 
Boston, Massachusetts ...... 1050 965 1042 4339 4417 4322 6045 
Bozeman, Montana .......... 1082 1066 1208 5637 5362 5897 8521** 
Buffalo, New York .......... 1130 1088 1156 4895 5111 4768 6822 
Burlington, Vermont ......., 1374 1250 1294 5771 5947 5496 7514 
Butte, Montana ............, (113 1079 1143 5896 5646 5635 8272 
Cairo, Illinois ....... acne en 704 762 3056 3274 3169 3909 
Canton, New York .......... 1473 1261 1328 6063 6204 5842 8020 
Charles City, Iowa .......... 1164 1260 1273 5807 5631 5728 7588 
Charleston, South Carolina .. 2309 314 372 1565 1672 1491 1769 
Charlotte, North Carolina ... 507 524 588 2508 2640 2533 3120 
Chattanooga, Tennessee ..... 67 602 - 602 2802 2936 2559 3118 
Cheyenne, Wyoming ........ 981 1042 1075 5004 4936 5179 7466 
Chicago, Illinois ............ 981 980 1083 4542 4713 4276 5957 
Cincinnati, Ohio ............ 738 858 862 3673 4115 3675 AGS4 
Cleveland, Ohio ............ 956 989 1075 4345 4636 4441 6155 
Columbia, Missouri ......... 693 863 897 3827 3995 3903 4922 
Columbia, South Carolina ... 298 394 498 2021 2093 2000 2364 
Columbus, Ohio ............ _862 903 980 4071 4346 4113 5398 
Concord, New Hampshire ... 1318 1173 1240 5661 5598 5321 7353 
Concordia, Kansas ...... ace “Ee 876 970 3936 3908 4173 5315 
Dallas, Texas ............4. 345 419 493 1917 1961 1980 2256 
Davenport, Iowa ....... weeee 986 108 1140 4846 4791 4825 6289 
Dayton, Ohio ..........000.. 897 976 980 4407 4623 4043 5264 
Denver, Colorado ........... 764 847 918 3979 3897 4273 5874 
Des Moines, Iowa ........... 939 1052 1173 4859 4805 4935 6384 
Detroit, Michigan ........., 1077 1046 1134 4709 4916 4718 6490 
Devils Lake, North Dakota .. 1698 1478 1551 7862 6747 7371 9970 
Dodge City, Kansas ......... 654 865 890 3663 3829 3958 5035 
Dubuque, Iowa ...... eer 1124 1218 5222 5167 5194 6790 
Du'uth, Minnesota ........., 1536 1407 1464 6981 6429 6680 9443 
Eastport, Maine ........ __.. 1279 1127 1232 5502 5271 5502 8520** 
Elkins, West Virginia ...... 881 884 991 4265 4605 4256 5697 
El Paso, Texas ...... sc cwee 462 379 434 2233 2063 2101 2428 
Ely. Nevada .......... re 1011 mv 5529 5283 -— ° on 
Erie. Pennsylvania ......... 1026 1022 1098 4348 4552 4434 6273 
Escanaba, Michigan ........ 1825 1301 1340 5941 5901 6028 S771* 
Evansville, Indiana ........ 725 811 854 3669 3843 3348 4244 
Fort Smith, Arkansas ...... 494 601 630 2695 2636 2657 3147 
Fort Wayne, Indiana ....... 1022 1034 1098 4840 5068 4503 5925 
Fort Worth, Texas .......... 349 428 498 1934 1964 1904 2148 
Fresno, California .......... 449 396 389 2005 2032 1883 2334 
Galveston. Texas ...... weeee 225 175 255 979 917 938 1016 
Grand Junction, Colorado ... $80 734 863 4470 3693 4374 5548 
Grand Rapids, Michigan ..., 1102 1039 1204 4859 4859 4863 6535 
Green Bay, Wisconsin ...... 1258 1292 1358 5858 5695 5778 7825 
Greensboro, North Carolina.. 620 645 678 3090 3221 2845 3529 
Greenville, South Carolina .. 523 517 661 2641 2624 2739 3380 
Harrisburg, Pennsylvania ... 926 916 1008 4069 4280 4077 5375 
Hartford, Connecticut ...... 1105 1042 1100 4758 4876 4416 6035 
Hatteras, North Carolina ... 484 522 535 1933 2256 1851 2571 
Havre, Montana ............ Ajl46 1275 1450 5885 S16 6388 8700 
Helena, Montana ........... 968 1074 1178 5318 5594 5611 7898 
Houston, Texas ...... ‘itn a 195 277 1121 1088 1092 1157 
Huron, South Dakota ....... 1266 1209 1340 6171 , 5597 6075 8004 
Indianapolis, Indiana ....... 857 884 969 4127 4268 4099 5298 
Jackson, Miss. .......seeeee. 367 341 — 1884 1859 — — 
Kansas City, Missouri ...... 651 840 946 3743 3767 3953 4956 
Kewanee, Illinois ..... sie SBS 997 1106 4641 4637 4640 6139 
Knoxville, Tennessee ....... 592 596 ; 666 2945 3953 2964 3670 
La Crosse, Wisconsin ....... 1260 1210 1265 5981 5398 5578 7322 
Lander, Wyoming .......... 1004 1148 1155 5642 6181 5666 7947 
1Figures in this column are normal totals for a complete heating season, Bursar, Bates College, Lewiston, Me.; J. M. Hartman, Engineering Depart- 
September to June, incl. ment, Kewanee Boiler Corp., Kewanee, Ill.; Alfred R. Wagstaff, Engineer, 
Figures in this table, with nine exceptions, based on local weather Sioux City Foundry and Boiler Co., Sioux City, Iowa, and H. M. Ludlow, Box 
bureau reports. Exceptions are Utica, Lewiston, Kewanee, Sioux City, and 1368, Jackson, Miss., respectively; Anaconda, Bozeman, Butte and Livingston, 
Jackson, figures for which are furnished through the courtesy of Coke Sales Mont., through the courtesy of the Montana Power Company. 
Department, Central New York Power Corp., Utica, N. Y.; Norman E. Ross, [ Table Concluded on page 112] 
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How far down is “down to earth” ? 





Bewen in general, and the building industry in particular, seems 
to have its feet firmly planted in mid-air! In view of the present mud- 
dle, this isn’t the least bit surprising. But we sometimes wonder if 
there aren’t a lot of people up in the air who with just a little effort 
could get back on the ground. 


Take your business and our business, for example. Look way off 
into the distance for the big, new-building program and you see all 
kinds of complications. But look around the home community and 
you see a lot of war-neglected heating plants that need plenty of face 
lifting right now. As a matter of fact, we doubt if anyone who seri- 
ously goes after this much needed remodeling and modernization will 
need to care much about big-scale building for a long time to come. 


McDonnell Boiler Feeders and Low Water Cut-offs are mighty 
important equipment in such remodeling and modernizing jobs, and 
of course you can’t put them in any faster than we can supply them. 
But shipments are going out faster all the time now and it won’t be 
long until we, too, are down to earth and on our old-time, same-day- 
shipment schedule. 


So sell the Sam-you-better-scram idea. McDonnell products are 
better than they ever were and are being turned out faster. Ask for 
latest catalog and price schedule. 


McDONNELL & MILLER, 1313 Wrigley Bidg., Chicago 11, Illinois 
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HEATING 
City | FEBRUARY CuMULATIVE, SEPTEMBER 1 TO FEBRUARY 28 SEASON! 
1 1946 | 1945 |. Norma 1945-46 | 1944-45 | Norma NoRMAL 
Lansing, Michigan ......... - 1147 1109 1201 5163 5349 5202 7048 
Lewiston, Maine ......... swe 2019 1231 1243 5843 5690 5532 T1077 
Lincoln, Nebraska .......... 785 944 1131 4326 4293 4643 5999 
Little Rock, Arkansas ...... 464 603 582 2543 2651 2380 2811 
Livingston, Montana ...... -- 940 1010 1067 4930 4953 5018 7205 
Los Angeles, California ..... 288 244 266 925 888 1016 1504 
Louisville, Kentucky ........ 670 775 801 3363 3650 3327 4189 
Lynchburg, Virginia ........ 677 700 730 3321 3541 3143 3980 
Macon, Georgia .........+2+6- 374 338 462 1953 1956 1908 2201 
Madison, Wisconsin ........ 1184 1197 1299 5580 5482 5557 7429 
Marquette, Michigan ........ 1340 1242 1361 5943 5737 5915 8693* 
Memphis, Tennessee ........ 507 584 599 2671 2770 2470 2950 
Meridian, Mississippi ....... 381 382 456 1915 2000 1891 2160 
Milwaukee, Wisconsin ...... 1121 1126 1201 5180 5226 5185 7245 
Minneapolis, Minnesota ..... 1352 1326 1400 6228 5748 5950 7850 
Modena, Utah .............. 950 849 905 4653 4487 4764 6562 
Montgomery, Alabama ...... 327 308 392 1779 1663 1676 1884 
Nantucket, Massachusetts ... 970 925 974 3889 3971 3912 5957 
Nashville, Tennessee ........ 587 649 675 3012 3148 2850 3507 
New Haven, Connecticut .... 1033 994 1011 4428 4549 4230 5895 
New Orleans, Louisiana .... 195 158 230 1041 933 965 1024 
New York, New York ....... 940 857 960 3799 3984 3869 5347 
tNome, Alaska ...........+. 1559 1466 1990 6946 6458 7226 14580** 
Norfolk, Virginia ........... 560 586 650 2505 2764 2583 3350 
North Head, Washington .... 613 572 622 3169 2736 3132 5452** 
North Platte, Nebraska ..... 793 937 1020 4405 4439 4806 6366 
Oakland, California ......... 501 381 403 2113 1961 2029 3143** 
Oklahoma City, Oklahoma .. 483 673 742 2714 2803 2986 3613 
Omaha, Nebraska ........... 877 1016 1126 4670 4606 4765 6131 
Oswego, New York .......... 1186 1072 1162 4967 5132 4933 7088 
Parkersburg, West Virginia.. 782 841 879 3669 4111 3701 4775 
Peoria, Illinois ............. 957 991 1067 4759 4785 4673 6109 
Philadelphia, Pennsylvania .. 829 804 893 3553 3780 3629 4855 
Phoenix, Arizona ........... 303 243 263 1348 1222 1253 1405 
Pittsburgh, Pennsylvania ... 844 867 944 3900 4200 3947 5235 
Pocatello, Idaho ............ 1025 891 986 5179 4900 4853 6655 
Portland, Maine ............ 1285 1201 1162 5604 5534 5088 7218 
Portland, Oregon ......... .. 567 534 644 3905 2811 3174 4469 
Providence, Rhode Island ... 1008 944 1070 4204 4282 4316 6015 
Pueblo, Colorado ........... 769 856 916 4173 4118 4140 : 5514 
Raleigh, North Carolina .... 539 563 630 2629 2830 2605 3234 
Rapid City, South Dakota ... 909 1132 1119 4948 5042 5140 7118 
Reading, Pennsylvania ...... 908 880 980 3924 =. Ss: 4168 4082 5389 
Red Bluff, California ........ 542 377 9 2186 1937 on _ 
Reno, Nevada ........... we. «852 778 823 4092 4077 4149 5892 
Richmond, Virginia ......... 624 648 695 2997 3155 2906 3695 
Rochester, New York ...... . 1164 1113 1159 5010 5300 4825 6732 
Roseburg, Oregon ........... 581 527 605 2831 2755 3090 4428 
Roswell, New Mexico ....... 058 487 580 2752 2643 2876 3484 
Sacramento, California ..... 490 360 426 2035 1959 2036 2653 
St. Joseph, Missouri ..... .-. 695 880 974 4047 4031 4121 5161 
St. Louis, Missouri ...... .e. 682 827 854 3594 3799 3652 4585 
Salt Lake City, Utah ...... .. 856 778 885 4421 3749 4144 5555 
San Antonio, Texas ...... soe 209 278 274 1389 1437 1128 1202 
San Diego, California ...... 296 232 280 983 929 1099 1645 
Sandusky, Ohio ............. 961 986 1061 4328 4653 4384 6208 
San Francisco, California ... 398 302 356 1703 1646 1770 3264** 
Sault Ste. Marie, Michigan .. 1479 1351 1487 6494 6416 6315 9285** 
Savannah, Georgia .......... 279 240 316 1440 1395 1323 1490 
Scranton, Pennsylvania ..... 1050 1022 1106 4518 4917 4552 6129 
Seattle, Washington ........ 576 568 647 2978 2758 3297 4934** 
Sheridan, Wyoming ........ 1048 1149 1160 5165 5156 5789 8008 
Shreveport, Louisiana ...... 342 364 412 1864 1911 1736 1938 
Sioux City, Iowa .......... .. 1032 1114 1260 5363 5073 5278 6898 
Spokane, Washington ....... 832 837 952 4540 4300 4707 6355 
Springfield, Illinois ...... eee =—838 884 1008 4132 4645 4191 5373 
Springfield, Missouri ........ 642 825 876 3563 3714 3523 4428 
Syracuse, New York ...... .. 1171 1083 1212 5046 5283 4980 6893 
Tacoma, Washington ...... .. 503 604 675 3265 3059 3438 5181** 
Terre Haute, Indiana ..... .. 814 850 966 4016 4132 3876 4872 
Toledo, Ohio ...... ceveeesece 2008 1051 1075 4725 5104 4467 607% 
Topeka, Kansas ............ 621 843 935 3713 3742 3953 4969 
Trenton, New Jersey ....... 898 865 941 3837 4102 3715 4932 
Utica, New York ........ .e. 1182 1143 1181 5220 5635 4966 6796 
Valentine, Nebraska ........ 932 1090 1130 4972 5149 5225 7039 
Walla Walla, Washington ... 625 646 778 3384 3441 3676 4808 
Washington; D. C. .....e.00. 116 743 848 3309 3582 3559 4626 
Wichita, Kansas .......e.e0. 587 830 896 3464 3521 3773 4673 
Williston, North Dakota .... 1434 1308 1495 7014 6195 6958 9323 
Winnemucca, Nevada ....... 883 802 905 4426 4444 4644 6427** 
Yakima, Washington ........ 742 709 846 3970 3822 4433 5599 
tNome data are for January. *Includes August 1Figures in this column are normal totals for a complete heating season, 


**Includes July and August. September to June, incl. 
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ILLINOIS 





ptutomatte 
Steam and Fluid Control Equipment 


Illinois Control Equipment includes Combustion 
Control, Flow Control (electrical or pneumatic), Zone 
Control and a complete line of steam heating and 
power specialties for heating comfort and fuel saving 
and for industrial process control as well. 





“ILLINOIS” is your logical, dependable source of 
supply for heating and power specialties that have 
been carefully engineered, thoroughly proved and 
have a performance record that is beyond question. 














Our representative nearest you in our nation-wide 
service will give you full information. 





Write : for bulletins. 


ILLINOIS ENGINEERING COMPANY 


INCORPORATED 1900 


RACINE AVENUE AT 21ST STREET * CHICAGO 8 
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ABSTRACTS AND REVIEWS 


ASHVE GUIDE 


A new edition of the Heating Ventilating Air Condition- 
ing Guide published by the American Society of Heating 
and Ventilating Engineers, has been published. The tech- 
nica! text contains 51 chapters grouped under the general 
section headings of Principles, Human Reaction to Atmos- 
pheric Environment, Heating and Cooling Loads, Combus- 
tion and Consumption of Fuels, Heating Systems and 
Equipment, Air Conditioning, Special Applications, and In- 
stallation and Testing Codes. New chapters have been 
added on fluid flow, and on owning and operating costs. A 
listing of more than 75 codes for testing, rating, selecting 
and installing heating, ventilating and air conditioning 
equipment has been added to the chapter on Codes and 
Standards.—1946 ASHVE Guide. Cloth bound 6 x 9 in., 
1280 pages. Published by American Society of Heating and 
Ventilating Engineers. Price, $6. 





RESISTANCE WELDING.—This is a compilation of recom- 
mended practices for the spot and seam welding of low- 
carbon, stainless and hardenable steels, nickel, monel and 


inconel; the projection welding of low-carbon and stainless, 


steels; flash-butt welding low and medium forging strength 
steels; and standard methods for testing resistance welds. 
Each recommended practice comprises a table of machine 
settings for current, voltage, time, pressure, and other fac- 
tors, which will produce welds of specified strength in vari- 
ous thicknesses of materials. Explanatory text on each of 
the factors is included. The section on standard methods 
for testing resistance welds covers tests for tensile prop- 
erties, shear strength, impact strength, fatigue properties 
and hardness. Copies may be obtained from the American 
Welding Society, 33 West 39th Street, New York 18, N. Y., 
at 50c per copy. 


AUTOMATIC REGULATING VALVES.—A simplified practice 
recommendation R219-46, for automatic regulating valves, 
is being distributed by the National Bureau of Standards. 
Automatic regulating valves are used in industry for con- 
trolling temperature, pressure, level or rate of flow of fluids, 
and R-219-46 is to establish as a useful standard of prac- 
tice in the industry a simplified list of pressure ratings 
and sizes of seven types of valves made of steel, iron and 
bronze. Mimeographed copies of R219-46 may be obtained 
without cost from the Division of Simplified Practice, 
National Bureau of Standards, Washington 25, D. C. 











NEW CATALOGS 


Stainless Steel 


/ A handbook on stainless steel presents 100 paper-bound 
pages of data on the properties, metallurgy, welding, form- 
ing, etc., of various types of stainless steel. Corrosion re- 
sistance tables and some convenient conversion tables are 
included.—Allegheny Ludlum Steel Corp., Brackenridge, Pa. 





pH Equipment 

© A new bulletin, No. pH1302, describes a line of pH con- 
trol instruments, including electrode assemblies and ac- 
cessories. The bulletin includes engineering and technical 
information relative to pH theory and measurement. A 
variety of actual installations are described; with chart 
records, photographs, and flow diagrams included.—The 
Bristol Co., Waterbury 91, Conn, ......... ccc cee eee eee 2 
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Sheet Metal 


“Armeo Aluminized Steel” is the title of a 24-page book- 
let that describes one of Armco’s newest special-purpose 
sheet steels for resistance to heat and corrosion. Aluminum- 
coated on both sides, Aluminized Steel is said to resist de- 
structive heat scaling up to 1500F and to maintain a bright 
shiny appearance after prolonged heating up to 900F. It 
has good atmospheric corrosion resistance, and good ra- 
diant heat reflectivity. The booklet is fully illustrated with 
charts, photographs and tables, and contains sections on 
heat reflectivity, mechanical properties, forming properties, 
painting and finishing, electrical conductivity, welding, 
brazing, soldering.—The American Rolling Mill Co., 939 
Armco Ave., Middletown, Ohio... ......6. cece cece scenes 3 


Plates for Refrigeration 


Catalog No. G-461, 18 pages, describes serpentine plate 
typ? evaporators, plate banks, stands, cabinet, fountain and 
trap instal'ations. Booklet also includes engineering data 
and instructions for computing serpentine plate require- 
ments. A section on mounting accessories is included.— 
Kold Hold Mfg. Co.. Lansing 4, Mich. ....... 0c eee eee 4 


Stokers 


The new booklet “How To Choose A Stoker,” has been 
published to provide helpful information regarding the 
homeowner’s problem of stoker selection. This sales piece 
for Whiting Stokers presents an objective analysis of stoker 
theory and construction, written in terms the average man 
-——or woman—can understand.—Whiting Stokers, Suite 
2667, 11 S. LaSalle St., Chicago 3, Ill. ..cccccccccccccccees 5 


Motor Service 


td To meet all requirements of appliance and machinery 


manufacturers, three service plans that provide 100 percent 
service coverage for all fractional horsepower motors are 
explained in a new booklet (B-3711) announced by the 
Westinghouse Electric Corp. The new 12-page booklet de- 
scribes in detail all three of these plans, tells who is en- 
titled to use them, how they operate, and what can be ac- 
complished when they are properly used.—Westinghouse 
Electric Corp., Box 868, Pittsburgh 30, Pa. ...........0008 6 


Central Heating 


“Every building in the vast Firestone Industrial Com- 
munity at Akron, Ohio, obtains Steam and Electricity from 
One Central Source” is the title of a study of the applica- 
tion of central heating in industry. Besides describing 
steam distribution for the Firestone buildings in general, 
the study shows in detail—with installation photographs, 
blueprints and specifications—how the new Firestone Re- 
search Laboratory, over a mile from the Boiler Plant, was 
connected to the existing steam lines with Ric-wiL pre- 
fabricated conduit. Special services for the laboratory, one 
of the most modern of its kind in the world, are also de- 
scribed.—The Ric-wiL Co., Union Commerce Building, 
PRUE: VOID. 6.86 h Saas G RRR ARR DOERR ERR 7 


_/Puets and Fittings 


A catalog-manual showing methods for installing fittings 
for heating and air conditioning units carries instructions 
illustrated and keyed to show the correct prefabricated 
duct or galvanized fittings to be used for both round and 
rectangular systems for forced or gravity warm-air heat- 
ing.—Clayton &€ Lambert Manufacturing Co., Middletown, 


Cork Products 


Pressed cork for cold storage pants, cold pipe covering, 
roof insulation, and vibration isolation described and illus- 
trated in a 12-page folder.—Mundet Cork Corp., 65 8S. 11th 
WE. AEC RIC IT, IN WX soe a 5 eee RG CRO 9 
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The lighter weight of the new Airtherm Direct Fired Warm 
Air Heater means less structural work in installation, result- 
ing in a saving in original installation costs. This lighter 
weight is particularly advantageous in installations calling 
for either vertical or horizontal wall or ceiling mounting. 


The low internal resistance through this new heater 
requires a minimum of motor horsepower, per B.T.U. out- 
put, reflecting a saving in power costs to the user. 


Write for bulletin 801 describing the new Airtherm Heater £ 
in detail. 


AIRTHERM 


MANUFACTURING COMPANY 
722 S. Spring Avenue, St. Louis 10, Mo. 




















WELDED All-Steel Worm—All Sizes—All Pitches 


¥& Crown’s complete line of all-steel Coal Feed Screws smooth surfaces insure that coal will flow freely and 
meets every replacement and production require- easily through the flights. Because it is all-steel 
ment. Produced for both domestic and industrial with continuous weld, the Crown Coal Feed Screw 
stokers. Crown Screws are available with right or guarantees long, continuous operation with full cus- 
left hand screw, in all sizes and pitches, tapered or tomer satisfaction. Crown is in a position to make 
straight, and in combinations of pitches. Uniformly prompt delivery on all sizes. 
In ordering give complete specifications on size and design. 


CROWN IRON WORKS COMPANY 


1207 Tyler St., N. E. Since 1878 Minneapolis, Minn. 
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Valve Design 


A booklet of questions and answers pertaining to valve 
design, construction, application, and care, with other 
factual information directed to the design engineer and the 
user of valves. This booklet contains cross-sectional di- 
agrams of various types of valves and describes the func- 
tions of each.—The Wm. Powell Co., 2508-81 Spring Grove 
Age. Cincinnals 22 -GONMG: o.oo cccedssscecdendcsadessascss 10 


Registers and Grilles 


A 52-page, paper bound booklet describing a variety of 
grilles and registers for warm air systems, air conditioning 
lines, etc. Also included is a section devoted to furnace 
regulator sets, damper regulators, and other accessories. 
Text includes data sheets on installation, location, dimen- 
sions, etc.—Hart ¢ Cooley Mfg. Co., Holland, Mich. ..... 11 


. Mechanical Packings 


A new book on the selection of mechanical packings types, 
their application and the design of adjacent parts in hy- 
draulic or pneumatic equipment. Both leather and syn- 
thetic rubber packings are discussed and operating condi- 
tions governing the selection of material are enumerated. 
—Graton & Knight Company, Worcester 4, Mass. ....... 12 


Pumps ; 
/ A new pump catalog covering the Eastern Engineering 
line of Midget Pumps and Laboratory Stirrers has been 
printed. This is the first new literature on small pumps 
printed by this company since before the war. It contains 
descriptions and illustrations of many new models both for 
regular industrial use and special types recently developed. 
In addition it includes the Eastern line of laboratory stir- 
rers.—Eastern Engineering Co.. New Haven, Conn....... 13 


Pipe Thread Standards 


An eight-page booklet containing information on the re- 
cently set up standard for improvement in pipe threads, 
known as Dryseal Pipe Threads, has been made available. 
The Weatherhead Co. also announces that all Ermeto, in- 
verted, S.A.E. and compression tube fittings using a pipe 
thread on some portion of the fittings, will henceforth be 
supplied with Dryseal Pipe Threads. The Dryseal booklet 
referred to above contains information which explains what 
dryseal pipe threads are, how they work, and recommended 
practices.—The Weatherhead Co., 300 East 131st St., Cleve- 
SRR NGORED: 652k Shacks keodeSEERE SoS SSeERERRESSESSEERES 14 


Coal Burning 


Centralizing on the thought that “Coal heat adds selling 
value to homes,” the bituminous coal industry, represented 
by the National Coal Association, organization of bitumin- 
ous coal] operating and shipping companies, is making liter- 
ature available covering the whole field of apparatus and 
installations necessary in order to obtain most satisfactory 
results from burning coal. Key booklet in the offering is 
“Why Coal Heat Adds Selling Value to Homes” which in- 
ciudes reference to other literature and technical data 
available.—National Coal Association, 307 N. Michigan Ave., 
Chicago 1, Ill. ....... Giese peceserereckocseeoesereee 15 


Soft Water 


The benefits and economies of soft water are presented 
in new bulletin 607, which describes Elgin Water Softeners 
and other water conditioning equipment and features 
Elgin’s néwest water softener of “Double Check Design,” 
in which additional zeolite means a comparable increase in 
the amount of soft water delivered. A section of the bulletin 
tells how to modernize existing water softeners. Data on 
treating water correctly for boilers, lines, auxiliaries and 
processing are given in another section.—Elgin Softener 
Cie fae 1 Te [| Se ee ae ae ee cer mms eT, 16 
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Rivnut 


A 10-page booklet on the development of the Rivnut, 
entitled Why A Rivet Went Nuts tells how engineers, faced 
with the problem of attaching rubber de-icers to the metal 
skins of modern airplanes developed the Rivnut and gave 
it its name because it can serve as rivet and nut plate. It 
was originally made only in aluminum and used in the 
aeronautical industry, but now is made also in brass, steel 
and stainless steel with many head styles and a variety of 
applications.—B. F. Goodrich Co., Akron, Ohio. ......... 17 


Insulation 


A new circular on Careycel, an asbestos heat insulation, 
entitled “Careycel, Improved Heat Insulation,” has been 
developed to facilitate the specification and purchase of 
light weight, heat insulation for commercial and industrial 
use.—The Philip Carey Mfg. Co., Lockland, Ohio. ....... 18 


Water Coolers 


A 2-color booklet contains information on the post-war 
line of Sunroc AC and DC Water Coolers, for business, 
industrial, and institutional use. All Sunroc models are 
illustrated, and specifications of each are given.—Dept. A-45, 
Sunroc Refrigeration Co., Glen Riddle, Pa. ........eceee. 19 


Automatic Clutch 


Bulletin No. 4501 describes in detail a new automatic 
clutch. Designed for operating loads up to 6 hp, this clutch 
operates smoothly and easily, absorbs momentary overload, 
eliminates starting shock and arrives quickly at driving 
speed.—Salsbury Motors, Inc., 4464 District Blvd., Los 
ICR I FG, 8563. 6 NEES RRS ERIE SS REEE 20 


Welding Electrodes 


A strip folder (DM-710) announcing the Hobart post-war 
line of arc welding electrodes. This pocket size folder fur- 
nishes description, application, procedure, physical prop- 
erties of deposited metal, and sizes available for each type 
electrode in this new post-war line-—The Hobart Brothers 
Co., Troy, Ohio. 


Oil Burners 


A two-color booklet describing industrial and residential 
oil burners. Typical installations and piping plans are in- 
cluded. This booklet describes the Enterprise belt drive 
burners.—Enterprise Engine & Foundry Co., Combustion 
Equipment Div., 18th and Florida Sts., San Francisco 10, 
EE Wadwenakeekeweeeeesds0nesedeseeusieeeesenneaae 22 


Uses of Wrought Iron 


Numerous photographs depicting the utilization of 
wrought iron piping, bars and flat rolled products in the 
plumbing, heating and refrigerating industries are included 
in the revised edition of “101 Uses for Wrought Iron,” 
issued by A. M. Byers Company, Pittsburgh. Among the 
newer applications for wrought iron as shown in the book 
are radiant heating and automatic snow melting systems. 
A. M. Byers Co., Pittsburgh, Pa. ....... ccc ees 23 


Transformers 


A new bulletin, “Electrical Power, Disciplined,” contains 
a complete discussion of the construction and operating 
theory of the constant voltage transformer, engineering and 
operating data, a survey of line conditions that make con- 
stant voltage transformers necessary and a section devoted 
to new developments. In addition, it contains many sug- 
gestions pertaining to the practical use of constant voltage 
transformers as a built-in component of electronic and 
electrically operated instruments and equipment. The cat- 
alog section lists 31 standard types in capacities ranging 
from 15VA to 10,000VA with complete electrical and me 
chanical specifications.—Sola Electric Co., 2525 Clybourn 
A I I, iw 5 6 06550456 eek sere dceeeereeneenet 24 
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~ Get full capacity 


NIAGARA 





“NO-FROST” COOLING SYSTEMS 
AIR ENGINEERING EQUIPMENT 





“THAT'S A PUMP WORTH 
WAITING FOR” 











Sold and installed by 
Johns-Manville Construc- 
tion Units in all Prin- 
cipal Cities. See Sweet’s 
Architectural File, or, The 
Heating Guide. 


THERM-O-TILE 


Reg. U. 8. Pat. Off. 


Jnderground Pipe Conduit 


3 6S Se Se ee eee es 
H. W. PORTER & CO., INC., 
823-V Frelinghuysen Ave., Newark 5, N. J. 


() Enclosed is a sketch of a prospective under- 
ground pipe. S| 

( We shall be glad to have your quotation. Fill in 

(] We shall be glad to have your comments. Clip Out 

(] Please send representative. and Mail 

(] Please send Bulletin 381. 
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ENGINEERS 


iM 





@ A COMPLETE LINE 





@ YEARS OF EXPERIENCE 





© PERSONAL COOPERATION 





© ENGINEERING LEADERSHIP 





© FINANCIAL STRENGTH 





© AGGRESSIVE PROMOTION 
FREEMAN STOKER DIVISION 


ILLINOIS IRON & BOLT CO. 


918 S. MICHIGAN AVE., CHICAGO 5, ILLINOIS 
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Ship Ventilation 


A pictorial history of Ilg applications in the ventilation 
of ships showing the development of ship ventilation be- 
tween World War I and World War II.—Ilg Electric Ven- 
tilating Co., 2850 N. Crawford Ave., Chicago 41, Ill....... 25 


Refrigeration Wall Charts 


Henry Valve Co. has announced the publication of edu- 
cational wall charts now available without cost to colleges, 
trade schools, and manufacturers’ service schools. These 
charts feature large, clear cross-section views of typical 
accessories used in refrigeration and air conditioning; the 
text is factual and informative; the charts contain no ad- 
vertising. They are available to firms and institutions re- 
questing them on their own letterheads.—Henry Valve Co., 
8260 W. Grand Ave., Chicago 51, Ill. ..... 1. ccc cee eee 26 


hep Manual 
A 36-page manual describing radiant and hot water heat- 
ing controls and hook-ups. Written in more or less popular 
style, this manual describes the application of controls to 
hot water and radiant heating systems. Sarcotherm con- 
trols are used at various points throughout given installa- 
tions and the specifications governing their selection are 
carefully described. Temperature, time, velocity, and other 
types of controls are shown in diagram and their applica- 
tions are illustrated with installation layouts. Capacity 
charts for hot water heating are also included.—Sarcotherm 
Controls, Inc., 280 Madison Ave., New York 16, N. Y.....27 


Float Controls 


A folder, Catalog No. 46, and series of leaflets, loose- 
leaf style, describing float controls and their applications 
in various types of refrigeration—H. A. Phillips & Co.. 
8255 W. Carroll Ave., Chicago 24, Ill. ...... ccc cc eee e eens 28 


Aluminum 


Catalog Nos. 100A, 102 and 103A describe the role of 
aluminum in processing operations, engineering design, and 
product manufacture. Each catalog carries illustrations of 
the uses of aluminum, its alloying characteristics, and 
tables of specifications and other data.—Reynolds Metals 
Co., Aluminum Div., 2500 8. 8rd St., Louisville 1, Ky. ...29 


Automatic Valves 


A loose-leaf type folder containing descriptions and illus- 
trations of the Electrimatic line of automatic control and 
regulating valves. Various pages are devoted to applica- 
tions in refrigeration and technical data for refrigeration 
condensing water regulators.—The Electrimatic Div., The 
Simoniz Co., 2100 Indiana Ave., Chicago, Ill............ 30 


Air Coolers 


A series of 4 folders describing evaporative condensers, 
air conditioning units, and unit coolers. Each folder gives 
tables of capacities and other data.—Governair Corp., 617- 
631 N.W. 2nd St., Oklahoma City, OFAG....,.....+.eeeeees 31 
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Easier Way 
to Clean 
Air Filters 


Efficiency of air conditioning units is largely 
dependent on periodic cleaning of air filters... 
regular, complete removal of deposits entrapped 
from the air is necessary to maintain high 
filtering capacity. 


If your filters are of the dry or viscous im- 
pingement washable type, you can clean them 
easily and effectively by using Oakite materials 
specially designed for this work. Dirt, dust, 
soot, lint, pollen and other foreign matter 
collected on surfaces are thoroughly removed 

. full filtering capacity is quickly restored 


. equipment out-of-service time is reduced THE 
to a minimum. 3 
Dependable Oakite materials and techniques - FREON 
are available for expediting other essential air ff CHAMBER 


conditioning maintenance jobs. Write us con- 

cerning your problems. There’s no obligation. 

@ It is machined from « solid piece of 
rolled carbon steel with separating par- 
titions welded in place. 


OAKITE PRODUCTS, INC., 58A Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITES) "CLEAN ace 


DR _EVERY CLEANING REQUIREMEN) 


@ There are no exposed welds and only 
one gasketed refrigerant joint. 


PATTERSON-KELLEY 
Heat Exchangers 


AND 








Process EG u uament 





This Freon Chamber represents a marked advance 
in the design and construction of coolers. It is an 
indication how wide awake Patterson-Kelley en- 
gineers are to the trends... how well they have 
anticipated the industry’s requirements in Freon 
Coolers. 

Designed primarily as a Dry Expansion Water 
Cooler, this unit in modified form is applicable to 
general refrigeration needs using calcium chloride 
brine, ethylene glycol, alcohol, propylene glye land 
other liquids. 

If required, it can be constructed of crninalecs steel, 
Monel, nickel or other corrosion-resisting metals. 

With the many variations of this Cooler and a 
complete line of Flooded Coolers and Refrigerant 
Condensers, we are equipped to serve you in a broad 
way. We shall be glad to help you with both design 
and application probleme as well as to manufacture 
to your requirements. 





PRESSURE, TEMPERATURE, FLOW, ELECTRI- f 
CAL AND LEVEL MEASURING INSTRUMENTS 6 out 0 I 0 


UNITED STATES GAUGE | “S30 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
SELLERSVILLE, PENNSYLVANIA (4) 














WS 
ru PATTERSON -KE! 
122 WARREN STREET, EAST STROUDSBURG, PA. Ine. 


BOSTON 16, 96-A Huntington Avenve + NEW YORK 17, 101 Park Avenue 
PHILADELPHIA 3, 1700 Walnut Street + CHICAGO 4, Railway Exchange Building 


Representatives in All Principal Cities 
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CUTS INSIDE HOLES 
WITHOUT 


ae CUTTING IN 


@ VOGGLES & OFFSETS 
For exacting projects (see illustration at the — 


right), no single unit of metal-working equip- SS 


ment does so many different things so cleanly ~ 
and efficiently as does the Kling Rotary, pic- [7 RAZemgRy Zia) 


tured above. e ry * 
SS NX a 


@ BEVELS OF ANY ANGLE 
LN 
© CUTS REVERSE CURVES 


Lz | 
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_ 


70) BEADS & US 


Ca 
com) 


ALL WITH , 


Yes, and With 
Hairline Precision 


Rapid operation . . . Hairline Accuracy ... 
the use of Kling Rotary Shears marks the 
latest development in cutting mild steel, and 
sheet metal, up to 1-inch with amazing sav- 
ings in time, labor, and production costs. 


In metal working plants, automotive, aviation, 
home appliance, and other industries, where 
work of this character is being done, — this 
machine is held in high regard for its ver- 
satility and economy of operation. 


This great usefulness is the result of half- 
a-hundred years of engineering experience 
which prospective buyers, with reason and 
respect, applaud. 


PRECISION 





1304-HV No. Kostner Ave., Chicago 51, Ilinois 
EXPORT DEPT. 1111 South Ferry Building, New York 4, N. Y. 
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Born in Switzerland, Charles H. 
Herter (Design of Ice Skating 
Rinks, page 57) came to New 
York in 1889. He entered the em- 
ploy of De La Vergne Machine 
Co., builders of large refrigerating 
machines and internal combustion 
engines. He worked his way up 
through the shops, drafting rooms, 
sales department and when he 
left in 1918, he was their research 
engineer. 

Mr. Herter acquired other engi- 

neering experience with the C. H. Herter 
Cleveland Ice Machine Co., Johns- 
Manville, Brunswick-Kroeschell Co., Kelvinator, Copeland 
and with various consulting engineers including Stone & 
Webster. During 1924 he prepared plans and specifications 
for a 1,200-ton refrigerating plant for New York City’s 
Bronx Terminal Market. During 1925-27 he was a super- 
vising engineer in New York City. 

He visited machine works in Europe in 1930 to negotiate 
the manufacture of American designed flakice machines. 
In 1935 he designed air-gas heat exchangers for high alti- 
tude mines in Peru. Since 1935 he has been with Henry 
Phipps Estates and Pittsburgh Building Co., New York, as 
construction engineer for a number of their industrial and 
business buildings, including power, heating, air condition- 
ing, refrigeration and ice skating. 

His society activities include 14 years with the New York 
Chapter, National Association of Practical Engineers, either 
as secretary or instructor. He is a life member of the 
American Society of Refrigerating Engineers, and a former 
member of Heat Transmission Committee, National Re- 
search Council, Washington, D. C. 

His photograph belies the fact that last September he 
observed his golden wedding anniversary. 





J. E. York (Unit Heaters—Steam 
and Hot Water "pe, page 67), 
was born in Bridgenu: ‘kh, Shrop- 
shire, England, and came _ to 
America when 8 years old. During 
the period 1910-16 he_ studied 
drafting evenings, and took courses 
in mechanical, electrical and struc- 
tural engineering at the Lowell 
Institute evening school in Boston. 

In 1916 he was designer on me- 
chanical equipment and piping for 
power stations, for S. M. Green 
Co., Springfield, Mass.; 1917, de- 
signer and checker on mechanical 
equipment and piping for power stations, with Hope Engi- 
neering Co., Boston. 

In 1918 although his local draft board rejected him for 
service in the U. S. Army, he enlisted in the Canadian Engi- 
neers and entered the Officers’ Training Class. 

The following year he was with Jarvis Engineering Co., 
Boston, designing and supervising installation of refrigera- 
tion plants and piping; 1920, he designed and supervised 
installation of power plant, industrial equipment and pip- 
ing for Goodrich Rubber Co., Akron, Ohio, and equipment 
and piping for United Drug Co., Boston; 1920-23, engineered 
and supervised installation of refrigeration, fire protection 
and plumbing systems for Hollis French and Allen Hub 
bard in Boston. 

From 1924 to the present, with the exception of the de- 
pression years of 1932-35, he has been with Stone & Webster 
Engineering Corp., as a designer, engineer and field super- 
visor on heating, ventilation, air conditioning, refrigera- 





J. E. York 
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Use a Powers No. 11 
Temperature Indicating Regulator when 
you want the advantages of an easy-to-read 
dial thermometer combined with a dependable 
self-operating regulator. The dial thermometer 
gives a visual check on the performance of 
the regulator and makes it easy to adjust for 
the required operating temperature. Various 
dials and ranges are available. 

is Easy To Install — because both the ther- 
mometer and the regulator operate from the 
same thermal system—only 1 tapped open- 
ing is required. Write for Circular 2511. (7:1) 


THE POWERS REGULATOR CO. 
2718 Greenview Avenue, Chicago 14, Illinois 
231 East 46th Street, New York 17,New York 
Offices in 47 Cities...See your phone directory. 






























PIPE and TUBE BENDING 
WELDING FABRICATION 


Many foremost manufacturers, having discovered 
our specialized skill in our particular line, have 
entrusted us with a great variety of precision pipe 
and tube work, including bending, coiling, expand- 
ing, flattening, brazing and welding. 


Swan engineers and technicians, dealing contin- 
ually with piping, can advise on your bending 
requirements and offer valuable suggestions on 
design and economical methods of installation. 
We invite your inquiries. 


SWAN ENGINEERING CO., Inc. 


20-58 NELSON ST., BLOOMFIELD, N. J. 
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Pipelines 


YARWAY STRAINERS are 
selling by the thousands be- 
cause they are better engi- 
neered for the service. 


high-grade, woven Monel wire 
screen that stops the dirt, lets 
fluids flow freely. 


Then, too, purchasers like the 
body finish—Cadmium plated 


for protection against corrosion 
and for better appearance. 


And last but not least, it is 
**Easy to Clean” having a steel 
blow-off bushing, precision 
machined with straight thread. 
Screen and bushing come out 
together—go back together, 
automatically aligning. 


Six sizes, 42" to 2” for pres- 
sures up to 600 lb serve prac- 
tically all strainer needs. 


Sold by over 100 Mill Supply 
Houses. See your Supply House 
or write for Bulletin S-201. 





YARNALL-WARING COMPANY 
104 Mermaid Ave. PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 





121 









.. . Defies Georgia's 
Summer Heat for Cus- 
tomers of Large Macon 
STORE* .. . With A-P 
VALVES Controlling 
the Cooling System. 


TEN YEARS of highly 
dependable service in 
controlling the cooling 
system of a leading chain 
store in Macon, Georgia, 
is credited to A-P Re- 
frigeration Valves by 
Macon’s Brown-Starr Electric Co. who services the 
installation. 


Mr. H. L. Brown of Brown-Starr Electric 
Co., Macon, inspects store cooling system. 


Wnxiled BROWN-STARR’S Mr. H. L. Brown: 


“The job shown in the picture is the installation at a 
large store here in Macon. I have used A-P Valves on 
this job to control the cooling system for the last ten 
years. In the fifteen years I have been using A-P Valves, 
I have always found them to be very satisfactory.” 


Because they afford a wide range of adaptability, every 
standard A-P Refrigerant Valve can be used on Air Con- 
ditioning, Commercial Temperature, and Low Tempera- 
ture installations without need for special attachments 
or for changing valves. This permits the use of one 
standard A-P Valve to fit a wide variety of applications. 


os 






*Nome on request. 


A-P Model 215 Ther- 
mostatic Expansion 
Valve. Capacity—up to 
16.1 tons Freon and 32.1 
tons Methyl Chloride. 


nae oes 
i AUTOMATIC PRODUCTS 
. COMPANY 


2462 N. 32nd St., Milwaukee 10, Wis. 


fp) DEPENDABLE 
Refrigerant Values 


Stocked and Sold by Good Refrigeration Jobbers Everywhere. 
Recommended and Installed by Leading Refrigeration Service Engineers, 
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tion, fire protection, plumbing and city water supply sys- 
tems, power plants, industrial projects, schools and other 
buildings. He is now engaged on extensions to existing 
plants and new plant design. 


B. F. Postman (Engineering 
Control of Welding Exposures, 
page 82) is a graduate of the 
Polytechnic Institute of Brooklyn, 
New York, with a degree in Me- 
chanical Engineering. He was 
associated with the Bureau of 
Aeronautics, U. S. Navy, for some 
time after graduation and then 
became a sales engineer for B. F. 
Sturtevant Company, specializing 
in industrial ventilation. His ex- 
perience resulted in his being 
called to the U. S. Public Health 
Service as a regional director in 
charge of training field engineers to make qualitative plant 
surveys, as part of a national survey made during 1935 and 
1936. Upon completion of this project, he joined the Con- 
necticut State Department of Health as an industrial 
hygiene engineer, acting as a consultant to Connecticut 
industry in the control of occupational diseases arising out 
of air contamination. He then transferred to the design 
and development section of the Army Industrial Hygiene 
Laboratory which was formerly connected with the Johns 
Hopkins School of Health and is now at Edgewood Arsenal. 
Mr. Postman is now an industrial hygiene engineer for the 
Employers Mutual Liability Insurance Company of Wausau, 
Wisconsin. His headquarters are in the New York office 
of the company and his activities cover the entire east coast 
territory, under the supervision of Dr. E. G. Meiter, di- 
rector of Employers’ Industrial Hygiene Laboratory. Mr. 
Postman has contributed many articles to technical jour- 
nals during the past few years on the control of occupa- 
tional health hazards in industry. 





B. F. Postman 





. « Since the Last Issue 


H. D. Kinsey has been appointed works manager for 
Carbide and Carbon Chemicals Corp., Unit of Union Carbide 
and Carbon Corp., New York. Mr. Kinsey was formerly 
general superintendent of the atomic energy plant operated 
for the Government by Carbide and Carbon Chemicals 
Corp., at Oak Ridge, Tennessee. The post of assistant 
works manager has been taken over by R. K. Turner, who 
had served since 1940 as superintendent of the corpora- 
tion’s plant at South Charleston, West Virginia. Mr. Turner 
joined the organization in 1924 at Clendenin, West Virginia, 
and moved to South Charleston in 1925. T. R. Ragland, who 
joined the staff at this plant in 1928 and has been assistant 
superintendent since 1940, succeeds Mr. Turner as super: 
intendent. At the South Charleston plant G. H. Sears is 
now assistant superintendent in charge of industrial re 
lations, and E. P. Shetter is assistant superintendent in 
charge of the gas separation and related departments. 


General Controls Co., Glendale, Cal., announce the ap- 
pointment of Edgar P. Hollister as factory branch manager 
of their New York Office, 101 Park Avenue. Mr. Hollister 
was formerly associated with Bendix Aviation Corporation. 


The Allied Control Valve Co., Inc., of South Norwalk, 
Conn., has acquired the Solenoid Division of the Henry 
Valve Company of Chicago. Hal McPherson, formerly with 
the Henry Valve Company as chief engineer, is now with 
Allied as vice-president in charge of engineering. 
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The Brown Instrument Co. division of Minneapolis-Honey- 
well Regulator Co. has opened a sales and service office at 
16 State Street, Rochester, N. Y. The new Brown office is 
under the supervision of Gerald L. Britton. O. J. Richard- 
son has been appointed industrial manager of the Brown 
Instrument Co. and George W. Brown has been appointed 
industrial manager of the Cincinnati office. 


Air-Maze Corp., engineers and manufacturers of air and 
oil filters, announce the resignation 
of Jules Gratiot and the appointment 
of W. B. Watterson as sales manager 
of the corporation. Mr. Gratiot has 
resigned to become direct factory 
representative and field engineer for 
the company in Arizona and Cali- 
fornia. Mr. Watterson, who has been 
connected with Air-Maze since 1942 
in various sales promotional capa- 
cities, has more recently been fac- 
tory representative for the Ohio 
territory. Mr. Gratiot, vice-president 
and sales manager since 1943, was 
formerly a partner in the firm of Treidler & Gratiot, 
Air-Maze distributors in Southern California. 





W. B. Watterson 


The appointment of Edward B. Maire as manager of the 
Chicago branch was recently announced by General Con- 
trols Co., Glendale, California. Mr. Maire will devote his 
efforts to serving users of Automatic Pressure, Tempera- 
ture and Flow Controls in Illinois, Indiana, Wisconsin, 
Iowa. Minnesota, North Dakota and South Dakota. 


J. B. Dannenbaum, 3940 Main St., Houston, Texas, has 
been appointed agent by S. P. Kinney Engineers, Inc., to 
handle the Brassert automatic self-cleaning water strainer 
in the southern Texas district. 


Surface Combustion Corp., manufacturer of Janitrol 
heating equipment, announces the appointment of Mark E. 
Ward as a design engineer at its Columbus, Ohio plant. 
Mr. Ward formerly was with the American Gas Associa- 
tion testing laboratory at Cleveland. 


R. B. Jennings, recently discharged as commander in 
the U. S. Naval Reserve Engineering Corps, has resumed 
duties as manager of the Columbus branch office of The 
Trane Company, La Crosse, Wis. 


George B. Cushing has been named manager of sales 
promotion for the National Supply 
Co., it was announced recently by A. E. 
Walker, chairman of the board and 
president. Mr. Cushing, sales promo- 
tion manager for A. M. Byers Co. for 
the past 17 years, will direct the sales 
promotion activities of National Sup- 
ply Co. including the Spang-Chalfant, 
Superior Engine, and oil field machin- 
ery and equipment divisions. These 
activities will include the advertising 
and market development programs of 
: the company. In announcing Mr. Cush- 
ing’s appointment, Mr. Walker stated that A. P. Colby will 
continue as the company’s advertising manager. 


G. B. Cushing 


Joseph F. Heil was elected president of The Heil Co., 
Milwaukee, recently at the annual meeting of its Board 
of Directors. Julius P. Heil, founder of the company and 
President since its inception, will continue actively in the 
business ag director and treasurer. 
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CHECK BLOWERS AND EXHAUST SYSTEMS 
with 
The Alnor Velometer 


Air velocity can be measured directly and quickly with 
the Alnor Velometer. This convenient instrument gives 
you instantaneous direct readings in feet per minute, 
reliable check of exhaust system operation. Extension 
jets permit use in ducts and many other places inacces- 
sible by other means. 

The Alnor Velometer is built in several standard 
ranges, 0-200 to 0-6000 fpm, and up to 20 inches static on 
total pressure. Special ranges available up to 24,000 fpm. 
Write for velometer bulletin with complete description. 


ILLINOIS TESTING LABORATORIES, INC. 
420 NORTH LA SALLE STREET - CHICAGO 10, ILLINOIS 





FOR installations 
' 15 to 45 ft. above 
working zone. 
@ Circular & square 
: types. Copper 
: S i tubes and copper 


; fins. ... 


@ 
Write for Cata- 
log 12C-1 


BowreMlow UNIT HEATERS , 


nt kh ak nn ina akin onic bimini isan 


—— QUIGAN Cor CORPORATION, BUFFALO 














124 








Eastern sales and display offices have been opened by 
the Eureka Williams Corp. in the Empire State Building, 
New York City, occupying 15,000 square feet of space on 
the 80th floor. The Eureka Division’s eastern headquarters 
will be in charge of George H. Wilkens, eastern sales man- 
ager. Les Brown, New York district manager of the 
Williams division, also will make his headquarters at the 
new offices. 


Two young war heroes (one Army and one Navy) have 
joined the staff of McDonnell & Miller, Inc., manufacturers 
of boiler water feeders and low water cut-offs. 

Former Captain Charles A. Nelson was with the 5th In- 
fantry Division under General Hodges’ First Army in the 
Normandy invasion, and fought through France and the 
Rhineland with General Patton’s famous Third. He rose 
from his commissioned second lieutenancy in the Infantry 
Reserve of the R.O.T.C. at the University of Wisconsin in 
1939, to Captain in March 1943. 





J. A. Thvedt 


C. A. Nelsor 


Former Lieutenant Commander John A. Thvedt took 
examinations for entrance into the Naval Air Force and 
was called to active duty in April 1940 as a Seaman Second 
Class. After a year’s naval air training, he was commis- 
sioned an Ensign and designated a Naval Aviator. He 
served in the training program in the United States. From 
July 1943 until December 1944, based on the U.S.S. In- 
trepid, known as the “Old Lady,’ Commander Thvedt was 
a part of an air group that shot down 683 enemy planes 
and sank a total of 368,000 tons of shipping, and was one 
of only 21 surviving pilots of the original 48 in his Squad- 
ron. Both men have been decorated for their service and 
valor. New duties at McDonnell & Miller have not been 
defined. 


Bevington & Williams, Inc., consulting engineers, Pythian 
Bldg., Indianapolis, have taken over the complete sales 
and engineering of the Carpenter Monolithic Concrete 
Floating Floor & Piping System. They will continue the 
work which the late Martin R. Carpenter pioneered in the 
design of the all purpose permanent floor which has been 
installed in many ice arenas and public auditoriums 
throughout the country. The Carpenter office at 1560 An- 
sel Rd., Cleveland, Ohio, will continue to function, along 
with the engineering Headquarters in Indianapolis. 


Bernie G. Silberstein, manager of the Ilg Electric Ven- 
tilating Co. branch office in Cincinnati, Ohio, has been 
appointed Ohio Valley district manager, according to an 
announcement by P. D. Briggs, vice-president and general 
sales manager of Ilg. In his new capacity, Silberstein will 
supervise engineering and sales activities of Ilg Branch 
Offices in Cincinnati, Columbus, Louisville, Knoxville, and 
Charleston, West Virginia. 


On May first, Lieutenant Commander Robert S. Green, 
now on terminal leave following Pacific fleet duty, will be- 
come president of the A. P. Green Fire Brick Co., succeed- 
ing his father, Allen P. Green, founder of the company, who 
moves up to the post of chairman of the board. 
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John Hammond has joined the Allied Control Valve Co., 
inc., of South Norwalk, Conn., as vice-president and general 
manager. Mr. Hammond, who was formerly with General 
Controls, has had wide experience in the control equip- 
ment field, particularly in the use of motor and solenoid 
operated valves. 


The Perfex Corp. of Milwaukee announces the appoint- 
ment of Gil A. Churchill as manager of the Chicago branch 


and B. F. Werb as manager of the newly-formed Milwaukee 
branch. 


Plans have been completed for the establishment of a 
new Borg-Warner unit to be known as the Norge-Heat 
division. Howard E. Blood has been 
named president of Norge-Heat. Mr. 
Blood is also head of the corpora- 
tion’s Norge and Detroit Gear divi- 
sions and a director. The division 
was created for the manufacturing 
and marketing of Norge residential 
heating and conditioning equipment. 
Outlining the projected operations of 
the new unit, Mr. Blood stated that 
initial production would include out- 
put of several improved models of 
automatic, thermostatically-controlled 
oil-fired furnaces, utility room and 
under floor heating units, oil-fired water heaters and air 
filter units. These will be built to meet the requirements 
of every home owner, he said. 





H. E. Blood 


Melvin C. Shaw has been named manager of the blower 
and compressor department at the Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. He succeeds John Avery, who has 
resigned to become president of a blower corporation in 
Indiana. He has been with Allis-Chalmers since 1914 when 
he was graduated from the University of Washington, and 
since 1935 has been chief engineer of the department he 
will now head. 


Charles E. Wilson, vice- president of Worthington Pump 
and Machinery Corp., Harrison, N. J., has been elected 
president of the Worthington-Gamon Meter Co., of Newark, 
N. J., a subsidiary engaged in the manufacture of liquid 
meters. C. A. Packard was elected vice-president and 
comptroller. 





C. E. Wilson D. V. Petrone 


Don V. Petrone has rejoined the Ice-Air Conditioning Co. 
as vice-president in charge of sales, after three and one-half 
years of active duty with the Army Air Forces. Prior to 
entering the Army, Mr. Petrone was export manager of 
the Typhoon Air Conditioning Co., a division of his pres- 
ent firm. In this capacity, he spent three years supervis- 
ing the firm’s activities in South America. 


Harvey-Whipple, Inc., manufacturers of Master Kraft Oil 
Heating Equipment, announces the appointment of N. S. 
Holleman of Winston-Salem, N. C., as Master Kraft factory 


representative covering the States of Virginia and North 
Carolina. 
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THE BUG 
a1 4: tyyHAT 


HE AIN'T” 


Unless you are pretty sharp-eyed, you'll 
pass by “old man walking stick” as just 
another dead twig on a tree. 

And there are a lot of other things that 
look different from what they really are... 
for example, certain cut-rate plumbing sup- 
plies. The wise plumber will avoid the pit- 
falls that come with inferior merchandise 
by relying on the reputable jobber in his 
vicinity. 

Dollar for dollar, the trade-marked, 
quality merchandise he stocks is your best 
plumbing buy. 


KUHNS BROTHERS CO. 


DAYTON 1, OHIO 


“*K"’ fittings are carried in stock. at Malleable Iron 
Fittings Co., Branford, Conn.; M. |. F. stocks at 
Kuhns Bros. Co., Dayton, Ohio. 
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De-Sta-Co 
Blower Wheel Housings 


of Standard Dimensions 


Made in sizes to fit 414, 5, 6, 74% and 9 inch wheels and 
in widths to suit single or double inlet wheels .. . 
also individual parts for your own assembly. 


De-Sta-Co housings are engineered for maximum effi- 
ciency and quietness in operation . . . neatly finished. 
Send for ‘‘De-Sta-Co Blower Housings” bulletin; gives 
complete information, including essential dimensions. 


TAMPING CO. 


=375 midiang Ave . Deiehik 3. Mich.= 








igi 
A i) 


HATME 
& 


RTE 


Draft Gages | 


PRACTICAL, 
CONVENIENT 


4 


Peri del eloliilicel 
NV 4 


HAYS offers a complete line of pointer 
type draft gages designed to fit every need and every budget. 

No longer is it necessary to buy a large gage when a small 
one is available that will serve quite as well or better. No longer 
need you try to make one size gage handle all drafts. 

All these gages have the famous Hays slack diaphragm unit 
for ranges of draft or pressure from O to 120 inches of water. 
For ranges above 100 inches, Bourdon Tubes are used. For full 
description of these better gages, in all sizes and ranges, send 
for Bulletin 45-667. 





COMBUSTION 


INSTRUMENTS MICHIGAN CITY. INDIANA.USA 
AND CONTROL : 








Hammel-Dah! Co., of Providence, R. IL, designers and 
manufacturers of automatic control equipment, announces 
the appointment of Russell Milham as district sales engi- 
neer, in charge of their Chicago and Mid-West district. 


S. J. Dowling is now a district representative for Oil-O- 
Matic in New York, according to an announcement by 
W. A. Matheson, vice-president in charge of the Williams 
Oil-O-Matic Division, Eureka Williams Corp. From 1935 to 
his coming with Oil-O-Matic in 1945, Mr. Dowling was 
general manager for Public Service Engineering and Heat- 
ing Co., Bronx County distributors of Socony fuel oil and 
Delco oil burners. While with the Bronx County organiza- 
tion, Mr. Dowling was in complete charge of all sales, 
installation and service. 


George D. Lain has been appointed research engineer of 
the Committee on Steel Pipe Research of the American 
Iron and Steel Institute. The com- 
mittee carries on industry-wide re- 
search and development of the use of 
steel pipe. Mr. Lain, a native of 
Jackson, Pa., was recently production 
manager of the Consolidated Machine 
Tool Co.. Rochester, N. Y. A graduate 
of Carnegie Institute of Technology, 
he has had broad experience in the 
pipe field. He served as industrial 
and research engineer with the A. M. 
Byers Co. of Pittsburgh from 1916 to 
1925. From 1925 to 1938 he was with 
the Reading Iron Co. in various tech- 
nical and operating positions, and became general super- 
intendent of tube works. Mr. Lain’s experience also has 
included production, maintenance and executive positions 
with the Carnegie Illinois Steel Corp., Rustless Iron and 
Steel Corp., Babcock & Wilcox Tube Co., and other steel 
producers. 





G. D. Lain 


Frank L. Wadsworth, professional engineer, will soon 
resume his pre-war business connection as engineer asso- 
ciated with Siegmund Firestone, architect and consulting 
engineer of Rochester, N. Y. A veteran of World War I 
and for 15 years a Naval Reserve officer, Mr. Wadsworth 
went with the Navy Department Bureau of Yards and 
Docks in Washington at the outbreak of World War II to 
design high pressure power plants for various naval bases. 
In April 1943 he was transferred to the U. S. Naval Center, 
Sampson, N. Y., as chief mechanical engineer for the base. 
With the center scheduled to close about April ist, Mr. 
Wadsworth will be released sometime this spring and re- 
turn to mechanical-electrical engineering work in Rochester. 


The Emerson Electric Mfg. Co., St. Louis, Mo. has an- 
nounced its postwar expansion program which involves 
moving all manufacturing and office facilities from its 
downtown buildings, to one of St. Louis’ newest and most 
modern plants, located at 8100 Florissant Ave., following 
lease arrangements with the Reconstruction Finance Corp. 


The Heating and Ventilating Division of Evans Products 
Co., Detroit, has been renamed Thermo-Aire Division, E. S. 
Evans, Jr., president, has announced. The Thermo-Aire 
Division, which will continue to manufacture bus and truck 
heating and ventilating equipment, was renamed following 
development and improvement of the Thermo-Control Fan, 
a thermostatically controlled variable pitch fan. A. R. 
Lintern, manager of the former Heating and Ventilating 
Division, continues as manager of the Thermo-Aire Division. 


American Engineering Co., Philadelphia, announces the 
appointment of Roy A. Stipp, Blue Building, Greenville, 
S. C., as AE Perfect Spread and Taylor Stokers sales 
representative in the Carolinas and eastern Tennessee. 
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O. E. Nerberg has been promoted to manager of refrig- 


eration and appliance engineering in the manufacturing - 


division of The Crosley Corp. He has been connected with 
the company for the past five years and, previous to his 
recent promotion, had been chief engineer of refrigeration. 

During the World War II, Mr. Norberg had charge of 
engineering on airplane gun turrets built by The Crosley 
Corporation. 

Mr. Norberg was with the Gibson Refrigeration Co. for 
two years and with the Norge Division of Borg Warner 
Corp. for eight years before he joined Crosley. 


Leslie Co., Lyndhurst, N. J., manufacturers of regulators, 
controllers and whistles, announces several changes in 
officers as a result of elections held at recent annual meet- 





J. S. Leslie S. 1. Leslie 


ing. S. Inglis Leslie, president of the company since 1926, 
has been elected chairman of the board of directors. John 
S. Leslie, who has been vice-president and general manager 
since 1943, was elected president. J. M. Naab was reelected 
vice-president and treasurer. 


The heating, piping and air conditioning industry will be 
heavily represented in the first annual Construction In- 
dustries Exposition and Home Show of Southern Cali- 
fornia, it is anticipated by Louis C. Breer, president of the 
Heating, Piping and Air Conditioning Contractors Associa- 
tion of Southern California. The show will be presented 
by 14 building and allied trade associations of which Mr. 
Breer’s organization is one. It will be held July 12 to 21, 
inclusive, in the Pan Pacific Auditorium, Los Angeles. 
The show will be staged by the Tabery Corporation. Res- 
ervations for display space may be made with this firm at 
3443 South Hill Street, Los Angeles 7, California. 


Appointment of the B & B Combustion Co., St. Louis, 
as the Missouri and lower Illinois representative of the 
Canton Stoker Corp., Canton, Ohio was announced recently. 
The company is headed by E. S. Bremerman. Headquarters 
are at 4030 Chouteau Ave., St. Louis. 


Webster Electric Co., Racine, Wis., announces the appoint- 
ment of K. J. Norman as advertising manager. Mr. Nor- 
man will be in charge of a complete advertising program 
on the Webster Electric line of intercommunication and 
sound systems, fuel units and transformers for the oil 
burner industry and the new Thermodrive control for heat- 
ing and air conditioning systems. 


Iron Fireman Mfg. Co., manufacturer of domestic, com- 
mercial and industrial stokers, turned in a net profit of 
$776,876.51 in 1945 after providing $2,003,370.00 for taxes, 
it was announced by T. H. Banfield, president, following 
a recent directors’ meeting in the company’s home offices 
at Portland, Ore. 


G. H. Gaites, regional sales supervisor of the Cleveland 
and Pittsburgh sales territories of The Bristol Co., has 
been appointed district manager of the company’s New 
York office. 
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AIR CONDITIONING 


Insulated Ducts are a NECESSITY for carrying 
cool or low temperature air. A DUX-SULATION 
insulated cooling system operates three times as 
efficiently as an uninsulated system and saves three 
out of every four degrees of temperature rise. 

Savings with Dux-Sulation actually go much 
further—with less original equipment investment, 
such as smaller fans and motors—lower fan speeds, 
less power consumption and longer “‘off-cycles”’. 

Bare ducts are definitely wasteful!—with cool air 
as well as warm air, in direct ratio to the tempera- 
ture of the air in the area surrounding the duct 
work. The greater the inside and outside tempera- 
ture difference, the greater the waste. Dux-Sulation 
corrects this waste once and for all. 


DUX-SULATION 


Saves 75% of bare duct heat loss. 
Thermal Insulating Efficiency of 70%. 
K Factor .27 B.T.U. 

Frictional Resistance F — 0.0001322. 
Deadens metallic noises when applied 
to outside of duct. 

¢ Absorbs 70% of air-borne noises. 


Asbestos protected Dux-Sulation pays for itself 
summer and winter in fuel savings alone. Many 
extra benefits are fully explained in our eight-page, 
three-color bulletin you may obtain by simply send- 
ing in the coupon below—no obligation of course. 


= ~ 


GRANT WILSON, INC. 





141 WEST JACKSON BLVD. ATLA SALLE ST CHICAGO 4 ILL 
22nd Floor, Board of Trade Bldg Phone Wabash 8220 
b- ‘ 
i 
«Send bulletin No. 407-V containing the full story of 
; DUX-SULATION—the all purpose insulation. 7 
a 7 
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Another Phillips Product 


. . » PILOT OPERATED 
LIQUID CONTROL VALVE 


The recognized higher efficiency 
rate of a flooded operated 
evaporator in a refrigerating or 
May be piloted by either = Gir conditioning system is further 
nigella, emphasized when the evaporator 
valve. 4 ° . . at 
is used in conjunction with Phillips 
Float Controls. Maximum B. T. U. 
transfer is assured. These controls 
respond so instantly to any wide 
variations in load that their use 
is indicated on practically all 
SSaabbiteaily installations. Available capacities: 
. “4 1 40 2000 tons. For high or low 
side applications. Write for NEW 
Bulletin. 





The Home of Phillips 
Regulating Valves and 
Float Controls 


Established in 1929 


H.A. PHILLIPS & COMPANY 


3255 W. CARROLL AVE., CHICAGO, ILLINOIS 


in charge of the Williams Oil-O- 


Freon, 20 to 500 tons; Ammonia, ° 








How much fuel, energy and equipment — 


could you save by saving 
conditioned air? 





Converting 1000 CFM of stale, odorous air to fresh air 
with Dorex activated carbon Air Recovery Equipment, 
instead of bringing in and conditioning outdoor air, 
saves: 


100,000 BTU of installed heating capacity 


3 tons of installed refrigeration Per 1000 CFM 


1800 KW hours of current per cooling season ae 
1500 gallons of fuel oil or ™ 
cooled air 
9 tons of coal per heating season 
saved 


Incidental water consumption and maintenance 


The above savings are figured for average temperate zones. 
Some installations have shown greater savings, some less. 
But in every case, Dorex Air Recovery has converted 
contaminated air to fresh air at a cost much below that 
required to replace it with an equal volume of outdoor air. 


We will be glad to give you the details on actual savings in 
typical installations or estimate the savings on any existing 
or planned system. For full information call the nearest 
District Representative or write Dept. E-9. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
112 East 32nd Street pm New York 16, N. Y. 
a ‘See 
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E. H. Davison has been named manager of heating sales 
by W. A. Matheson, vice-president 


Matic Division, Eureka Williams 
Corp. Mr. Davison’s Oil-O-Matic 
experience, covering both field and 
home office sales, dates back to 1923. 
In 1935, Mr. Davison joined the pro- 
gram production division of the Na- 
tional Broadcasting Co. He returned 
to Oil-O-Matic in 1941 as manager 
of the eastern regional division and 
has been acting manager of heating 
sales since September, 1945. 





E. H. Davison 


The American Society of Heating and Ventilating Engi- 
neers announces the appointment of Clyde A. McKeeman, 
as Assistant to the President of the Society. According 
to President Alfred J. Offner, New York consulting engi- 
neer, Mr. McKeeman will represent the society in securing 


the interest and participation of industry in the society's 
research activities. 


H. F. Spoehrer, vice-president of the Sporlan Valve Co., 
St. Louis, was elected president of the Refrigeration Equip- 
ment Manufacturers Association at its Spring Conference 
in Chicago. He succeeds F. J. Hood, secretary-treasurer of 
the Ansul Chemical Co., Marinette, Wis., as head of the 
association which now comprises more than 90 members 
representing every branch of the refrigeration and air con- 
ditioning fields. Other new officers chosen at the REMA 
meeting were Edward M. Flannery of the Bush Manufac- 
turing Co., Hartford, Conn., vice-president; Guy J. Henry 
of the Henry Valve Co., Chicago, treasurer; and C. H. 
Benson of the Imperial Brass Mfg. Co., Chicago, treasurer. 
Newly elected to the board of directors were K. B. Thorn- 
dike, manager of the Chicago office of the Detroit Lubrica- 
tor Co.; G. E. Graff of Ranco, Inc., Columbus, Ohio; R. H. 
Israel, Virginia Smelting Co., West Norfolk, Va.; H. F. 
Hildreth of Westinghouse Electric Corp., Springfield, Mass.; 
and J. W. Krall of the Tyler Fixture Corp., Niles, Mich. 


The Pittsburgh Corning Corp. announced plans for a 
$300,000 expansion of existing facilities for the manufac- 
ture of Foamglas, a glass insulation material, at its Port 
Allegany, Pennsylvania plant. Construction of a new plant 
to house a melting furnace will begin as soon as weather 
conditions permit. Additional buildings designed to house 
batch handling and cullet crushing equipment will be 
erected at the same time, according to the Pittsburgh 
Corning Corporation announcement. 


Walter P. Davis has been appointed managing director 
of the Indoor Climate _ Institute, 
with headquarters in Detroit, ac- 
cording to an announcement by 
T. <A. Crawford, president. Mr. 
Davis, who has been in Buffalo, 
New York, assumed his new duties 
March 15th. During the past 9 years 
he has been supervisor of the pro- 
motional activities with the Buffalo 
Niagara Electric Corporation; Exec- 
utive Secretary of the Oil Heat 
Association of Western New York; 
Secretary of the Buffalo Stoker 
Association; Assistant Secretary of 
the Electric Association of the Niagara Frontier and Exec- 


utive Secretary of the Indoor Climate Council of Western 
New York. 





W. P. Davis 


Parks & Hull Appliance Corp., Baltimore, Md., has 
changed its name to Roche & Hull, Inc. 
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The Potter & Brumfield Sales Co. has been incorporated 
in the State of Illinois to handle all domestic and export 
sales of relays, process timers and electro mechanics manu- 
factured by the Potter & Brumfield Mfg. Co., Inc., Prince- 
ton, Ind. An office has been opened at 5409 W. Washington 
Blvd., Chicago, and operations of the company will be 
under direction of Ralph T. Brengle, president. 


The Ohio Brass Co., Mansfield, Ohio, has named John R. 
imler assistant manager of the valve department. Mr. 
Imler has rejoined the company after five years in the 
army, serving with the 37th division for three years in 
the Pacific theatre as a first lieutenant. He has been con- 
nected with the company since 1935 in the order depart- 
ment and the engineering department. In his new position 
Mr. Imler will coordinate factory production and shipments 
of valves. 


Howard P. Vermilya, Research Director of the John B. 
Pierce Foundation, has been appointed to the staff of 
Wilson W. Wyatt, National Housing Expediter and Admuin- 
istrator of the National Housing Agency, as a consultant 
on technical problems. 


Northern Equipment Co., Erie, Pa., announces the ap- 
pointment of The Kissick Co., 1524 Chestnut St., Phila- 
delphia, Pa., as sales and service representatives for Copes 
feed water regulators, pump governors, desuperheaters and 
allied equipment. The territory served includes Southern 
New Jersey, Southeastern Pennsylvania, Eastern Maryland 
and Delaware. 


Harry G. Richardson has retired from the partnership 
of Williams & Richardson, Salt Lake City, due to ill health, 


FORMS PIPE 
SMOOTHER, 
NEATER... 

AND TWICE 
AS FAST 


after 27 years of continuous association. Earl V. Gritton | 


and Dale R. Wilde have acquired Mr. Richardson’s part- 
nership interest, and Gilbert W. Williams has divided his 
interest with his son, Richard C. Williams. The name of 
the association has been changed to Williams, Gritton & 
Wilde. 


York Corp. has formed an International Division with 
headquarters at 50 Broadway, New York City, according 
to S. E. Lauer, president. James C. Tweedell, York’s ex- 
port manager since 1935 and acting general sales manager 
during the war period, is now manager of the new division. 
S. L. Cordis is the assistant manager, and C. E. Renninger 
is sales manager of the International unit. 


Edward E. Helm, general sales manager, Reliance Elec- 
tric & Engineering Co., has been elected sales vice presi- 
dent of the company. All other officers were re-elected. 
Helm has been with Reliance since he graduated in elec- 
trochemical engineering from Pennsylvania State College 
in 1924. Subsequently, he managed both the Birmingham 
and Philadelphia sales territories, where he was particu- 
larly active in application engineering work in the steel, 
textile and paper industries. His appointment as general 


sales manager of the company was made in December 
1944, 


The appointment of A. Lightfoot Walker as his executive 
assistant was announced by R. S. Rheem, president of 
Rheem Mfg. Co. He will make his office at the eastern 
headquarters of the company in New York. He has served 
as general manager of Rheem’s Australian division since 
the formation of that subsidiary in 1937. Under his man- 
agement Rheem Australia expanded its Sydney plant and 
added others at Melbourne and Brisbane. A. B. Taylor of 
Sydney succeeds him in Australia. C. L. Hewitt, Jr., for- 
mer colonel, A.U.S. Air Corps, has been appointed manager 
of sales for the heating equipment division of Rheem. 
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STILL USING the sand-and-heat method to bend steel and 


wrought iron pipe? Then read what Philip E. Nolan, owner, 


Westport Plumbing & Heating Co., Kansas City, Mo., says 
about his GREENLEE Pipe Bender. 


‘““Our GREENLEE saves us 50% working time on bends, 
cuts material spoilage 25%, and provides 66% saving on 
fittings and manufactured bends. In addition we get a neater 
job, and friction heads are cut 90% on long-radius bends.”’ 


Do the job easier, faster, better with a GREENLEE... 
one-man-operated, compact, portable . . . for on-the-job, 
smooth, accurate bending of pipe up to 4%" size. Write 
today for complete information. Greenlee Tool Co., 
Division of Greenlee Bros. & Co., 2324 Twelfth Street, 
Rockford, Illinois. 


REGISTERED TOOLS 





GREENLEE 
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Patented 


y 


Adjustable | 


Air Diffusers . 





For better mixing of 
room and supply air, 
more uniform temper- 
ature throughout the 
occupied zone and 
noiseless air diffusion. 


Any desired condition at your fingertips 


Kno-Draft Type K 
Adjustable Air Diffuser 
with Type D volume damper 





Whether they are used in heating, cooling, ventilating or com- 
bined systems, Kno-Draft Adjustable Air Diffusers can be ad- 
justed quickly and accurately for system balancing and individual 
or seasonal requirements. By simply turning the air adjustment 
screws (easily accessible from under the unit) the inner cone 
may be raised or lowered to secure any angle of air direction 
required. The built-in volume damper (regulated by the hand- 
turning knob) varies the air outlet aperture uniformly without 
affecting the outlet velocity or diffusion pattern. 


Free handbook: contains clear sketches, charts, dimension prints 
and instructive text that simplify the selection and installation of 
air diffusers. Please write Dept.€-14for your copy, using anal 
company letterhead. 


W. B. CONNOR ENGINEERING CORP. 
AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
114 East 32nd Street New York 16, N. Y. 
















ae changer, Strand Theatre N. °y, 
Conditioning Tenens gquceinagesnii 
HEAT Gesiee,” seaiiieiag 
EXCHANGERS 





and servicing heat 
exchangers assure 
sound design, quality 
construction and 
economical operation 
with any type refriger- 
ant. Engineering as- 
Let our engineering department sistance gladly fur- 
help you with your problem nished. Write. 


CONDENSER a & ENGINEERING €O., INC 





63 RIVER vitamin tenant N. J. © Phone Any Time 





_ TUBE CLEANING GUNS AND PLUGS 


WIZARD INJECTORS, FILTERS - 


AIR-AND EROSION ELIMINATORS ~{ 
BEVEL GEAR UNIVERSAL JOINTS _ ; 
| STRAINERS, GREASE. EXTRACTORS = 





Edward L. Schulz has joined the Gordon Lozier Corp., 
manufacturers and distributors of air conditioning, com- 
mercial and industrial refrigeration equipment and store 
fixtures, as vice-president and director. In his new capacity, 
Mr. Schulz will head the company’s air conditioning and 
industrial refrigeration engineering and sales department, 


The Northern West Virginia Coal Association of Fair- 
mont, West Virginia is the latest producer group to join 
the Coal Producers Committee for Smoke Abatement. The 
addition brings to five the number of producing districts 
actively affiliated with smoke abatement. 


At the annual meeting of the Propeller Fan Manufactur- 
ers Association held in Detroit, the following officers were 
elected for the ensuing year: President, M. L. Aitken; 
vice-president, H. M. Guilbert; acting secretary, L. 0. 
Monroe. Mr. Aitken is manager of Propellair, Inc., Spring- 
field, Ohio, and Mr. Guilbert is manager of the Propeller 
Fan Division of B. F. Sturtevant Company, Boston, Mass. 








INDUSTRIAL DEGREE-DAYS 
February, 1946 











City | 55F Base | 45F Base 
| 

TIN asi csc cadscsucatanbessanw acs suxapsacaegndicuaseeeneeens 474 217 
SRL FU. FS. cicthandcaccacecececinc coakiacuceueiougietueomaumeeues 850 570 
AONE ies badsc ote eeu ckk eae anvusencccaneds Seen acarseceeucs 791 421 
RIL, ID 5 cee cusa tad aineemnne aN 676 399 
WetPONG, BERG. ....2050c.cscescescceees Sais ia heh aca 797 517 
NINN INN os es on cede acacnadu teens eencenaparemuenee 577 320 
IG PII goods ctdccspsecsaceieanceunsecdesetreaes sieleaaes 660 383 
ea sect coal nsnecsascieee, Gosencneues 519 281 
NINA, POS. Sicnautcdcdecaccdiusacnceedsdansdeaapexuuesetsmeuacsaoes 564 292 
i PRE OS iccccindiekiaoe 462 156 











CANADIAN DEGREE-DAYS FOR FEBRUARY, 1946 











eae 4 Cumulative, Sept. 1 to Feb. 28 

City | 194 Normal 1945-46 Norma! 
Ae 1201 1355 6726 6866 
Charlottetown, P. E. I. ........ 1327 1338 5609 5666 
Crescent Valley, B. C. .......... 966 1112 §333 5743 
Edmonton, Alta. ................0. 1571 1512 7543 7283 
Fort William, Ont. .............. 1683 1582 7549 7204 
Grand Prairie, Alta. ............ 1178 1456 8316 7456 
RMN ON, Gs. -sdssisncccccessnneds 1173 1170 5038 5068 
a ae nee 1215 1240 5447 52538 
Medicine Hat, Alta. ............ 1285 1406 6677 6438 
Moncton, N. B. ...........00e-seees 1383 1392 6078 6106 
Montreal, P. Q.. .......cccssscsess 1520 1392 6367 6075 
North Bay, Ont. ...............008 1708 1492 7243 6653 
Otiawa; Wnt. ..ccccccsccsscscsscce 1568 1459 6539 6382 
Penticton, T. C.. .......0....0500. 924 969 4654 4779 
Porquis Junction, out. Boson 1938 1764 8227 8064 
Prince George, B. C. ............ 1204 1305 6541 6677 
Quebec City, P. Q. .............. 1523 1481 6550 6688 
Meginn, Bas. oiciics. cscssescscsce 1694 1764 8239 8137 
ee LO a a | 1291 1266 5639 5652 
Saskatoon, Sask. ..............0006 1764 1635 8392 7911 
TDOPONGO, “ONE. <.ccicecsccvecsassceee 1189 1206 5089 5154 
Vancouver, B. ©. ............c006 678 736 3745 3797 
Watiien ss Bee MCS eo cissnsctsiccccoscs 627 689 3396 34114 
WENO, ORE. sicccccccscccccccsccss 1078 1148 4S62 1877 
Winnipeg, Man. .................. 1800 1775 $2232 8091 








*These data are supplied through the — of the Meteorological Division, 
Air Services Branch, Department of Transport. Canada, with the cooperation of 
ae “"/  - Heating Engineer, FKnamel & Heating Products Limited, Sack- 
ville, N. B. 


The Department reports a_ slight revision in the figure for January for 
Charlottetown, P. E. I., as published in last month’s issue. Corrected figume 
is 1445. 











APRIL, 1946, HEATING AND VENTILATING 








COMING EVENTS 


APRIL 22-27, 1946—First National Plastics Exposi- 
tion, Grand Central Palace, New York City, under 
the sponsorship of the Society of. the Plastics In- 
dustry, 295 Madison Ave., New York. Further de- 
tails from Ronald Kinnear, chairman of exposition 
committee. 

APRIL 23-27, 1946—National Oil Heat Exposition in 
conjunction with the annual convention of Oil-Heat 
Institute of America, Commercial Museum, Phila- 
delphia, Pa. Headquarters at Benjamin Franklin 
Hotel; C. F. Curtin, secretary of the Institute at 
30 Rockefeller Plaza, New York 20, N. Y. 

MAY 7-9, 1946—Annual meeting and exhibition of the 
National Association of Corrosion Engineers, 
President Hotel and Municipal Auditorium, Kansas 
City, Mo. Elton Sterrett, 318 Southern Standard 
Bidg., 711 Main Street, Houston 2, Tex. 

MAY 20-25, 1946—National Marine Exposition, Grand 
Central Palace, New York City, under the sponsor- 
ship of the Propeller Club of the United States. 
Roger E. Montgomery, general manager, National 
Marine Expositions, Inc., 17 Battery Place, New 
York, N. Y. 

MAY 22-25, 1946—57th Annual Convention of the 
Heating, Piping and Air Conditioning Contractors 
National Association, Ritz-Carlton Hotel, Atlantic 

- City, N. J. Joseph C. Fitts, Secretary of the Asso- 
ciation, 1250 Sixth Ave., New York 20, N. Y. 

JUNE 3-5, 1946—Summer meeting of the American 
Society of Refrigerating Engineers, Hotel St. Paul, 
St. Paul, Minn. David L. Fiske, Secretary, 40 W. 
40th St., New York, N. Y. 

JUNE 83-6, 1946—Annual Meeting of the National Dis- 
trict Heating Association, The Cavalier Hotel, 
Virginia Beach. John F. Collins, Jr., Secretary, 827 
N. Euclid Ave., Pittsburgh 6, Pa. 

JUNE 25-26, 1946 — Mid-year convention, National 
Warm Air Heating and Air Conditioning Associa- 
tion, Edgewater Beach Hotel, Chicago, IIl. 

SEPTEMBER 16-20, 1946 —1946 Exhibit and Con- 
ference of the Instrument Society of America, to 
be held in Pittsburgh, Pa. Paul G. Exline of the 
Society at 1117 Wolfendale St., Pittsburgh 12, Pa. 

OCT. 28-NOV. 1, 1946—REMA annual all-industry 
refrigeration and air conditioning show, Cleveland 
Public Auditorium, Cleveland, Ohio. Refrigeration 
Equipment Manufacturers Association, 43 East 
Ohio Street, Chicago 11, II. 

WEEK OF NOVEMBER 11, 1946 — 74th Annual 
Meeting of the American Public Health Associa- 
tion, to be held in Cleveland, Ohio. Further details 
from Dr. Harold J. Knapp, Health Commissioner, 
Cleveland, Ohio. 

JANUARY 27-31, 1947—7th International Heating 
and Ventilating Exposition, Lakeside Hall, Cleve- 
land, Ohio. Sponsored by The American Society 
of Heating and Ventilating Engineers in conjunc- 
tion with their 53rd Annual Meeting. Charles F. 
Roth, manager, International Exposition Co., 
Grand Central Palace, New York. 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 





COILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expan- 
sion without strain. 


lically bonded. May we 
send catalog? 


IT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
ponenee creates air turbulence 

——— without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


[UNIT HEATERS 


A time proven heating 
unit, modern stream- 
lined in design, quiet, 
yet its rugged construc- 
tien adapts it te all 
types of installations, 
gveranteed for use on 
Neo. 150 p.s.i. steam 
pressure. All | 
heating element, indi- 
vidual spiral fin tubes 
free to expand without 
strain on joints. Standard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 


CORPORATION 


Ye 


DETROIT 11, MICH. 
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